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PREFACE. 


Some  apology  may,  perhaps,  appear  neces- 
sary from  the  author  who  has  ventured  to 
add  one  more  to  the  long  list  of  Manuals, 
Guides,  and  other  anatomical  works,  which 
have  been  published  from  time  to  time,  with 
a view  of  assisting  the  labors  of  the  dis- 
sector. 

I was  long  since  impressed  with  the  con- 
viction, that  a work  like  the  present  would 
form  a useful  companion  to  the  practical 
anatomist ; and,  as  nothing  which  embraced 
my  own  views  on  the  subject  has  hithero  pre- 
sented itself,  I have  at  length  been  induced 
to  make  the  attempt. 
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•PREFACE. 


The  only  recommendation  which  I can 
claim  for  this  little  book,  is  founded  on  its 
being  the  result  of  a tolerably  active  expe- 
rience during  some  years  in  the  dissecting 
room,  and  on  the  assurance  that  every  part 
of  it  which  may  appear  to  deviate  from  ordi- 
nary anatomical  precept,  has  been  subjected 
to  the  careful  and  repeated  test  of  the 
scalpel. 

Every  surgeon  who  has  studied  anatomy 
must  retain  -a  lively  impression  of  the  diffi- 
culties, not  to  say  vexations  and  disappoint- 
ments which  he  encountered,  whilst  attempt- 
ing to  unravel  the  vessels  and  nerves  of  the 
head  and  neck : and  as  it  has  long  been  my 
daily  occupation  to  assist  the  student  in 
overcoming  these  difficulties,  I have  enter- 
tained the  hope  that  I shall  render  myself 
still  further  useful,  by  presenting  to  him  in  a 
permanent  form,  that  plan,  order,  and  detail 
of  dissection,  which  experience  has  taught  me 
to  be  the  most  efficient,  but  which  hitherto 


PREFACE. 


V1J 


lias  been  communicated  to  him,  either  by 
oral  instruction,  or  by  manual  assistance. 

In  a part  of  the  body  so  complicated  as 
the  head  and  neck,  where  the  nerves  and 
vessels  cross  and  intersect  each  other  in 
every  direction,  it  will  be  found  impossi- 
ble to  trace  them  by  following  the  arrange- 
ment necessarily  adopted  in  works  of  descrip- 
tive anatomy : because  every  description  there 
laid  down  commences  with  the  original 
trunks,  and  as  they  are  all  deeply  buried 
beneath  the  sui'face,  they  are  consequently 
the  last  parts  to  be  laid  bare  by  the  knife  of 
the  dissector.  Such  a system  is  admirably 
adapted  for  a course  of  reading,  as  it  admits 
of  tabular  classifications,  and  other  methods 
of  technical  memory,  well  calculated  to  stamp 
the  tedious  detail  on  the  wearied  mind  of  the 
student : but,  when  he  sits  down  to  verify  the 
knowledge  thus  acquired  on  the  dead  body 
itself,  it  becomes  requisite  that  he  should 
begin  his  dissection  with  the  more  super- 
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ficial  parts,  containing  the  smaller  branches 
of  the  vessels  and  nerves;  and,  by  tracing 
them,  he  is  at  length  guided  to  the  more 
deeply-seated  structures,  or  the  roots  from 
which  those  branches  emanate.  He  then 
discovers  that  the  anatomical  arrangement  on 
the  subject  which  he  is  dissecting,  is  the  re- 
verse of  that  system  which  he  has  so  care- 
fully studied  in  his  book ; and,  that  in  order 
to  accommodate  the  one  to  the  other,  he 
must  begin  at  the  end  of  each  chapter  and 
read  backwards. 

With  the  intention  of  obviating  these  diffi- 
culties, I have  followed  up  the  dissection  of 
the  head,  neck,  and  chest,  by  dividing  it  into 
regional  portions,  each  forming  a distinct 
section  of  the  work,  commencing  with  the 
subcutaneous  structures,  and  proceeding  to 
those  which  are  more  deeply  seated. 

In  carrying  out  this  plan,  I have  constantly 
held  one  main  object  in  view;  that  of  ren- 
dering the  description  of  the  vessels  and 
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nerves,  as  continuous,  and  as  little  disjointed, 
as  was  compatible  with  the  possibility  of 
bringing  them  all  successively  uuder  inspec- 
tion : and  without  entering  into  prolix  de- 
scription or  minute  anatomical  detail,  I have 
endeavoured  to  afford  an  easy  and  efficient 
plan  of  dissection,  and  to  enable  the  student 
to  employ  his  time  and  labour  to  the  greatest 
advantage. 

It  may  be  asked  why  I have  limited  my- 
self to  the  description  of  vessels  and  nerves, 
excluding  the  bones  and  muscles,  a know- 
ledge of  which  is  equally  important  to  the 
surgeon.  I answer,  that  I was  unwilling  to 
increase  the  size,  and  consequently  add  to 
the  expense  of  this  work,  by  treating  of  sub- 
jects which  have  been  so  ably  handled  by 
other  authors,  as  to  leave  little  room  for  im- 
provement either  in  arrangement  or  descrip- 
tion. I have  only  attempted  to  fill  up  a 
deficiency  where  I conceived  it  to  exist,  and 
to  supply  what  I considered  to  be  a desi- 
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deratum  to  the  dissector.  How  far  I have 
succeeded  my  readers  must  decide ; hut  ex- 
perience renders  me  confident  in  the  expect- 
ation, that,  by  the  method  and  order  recom- 
mended in  this  work,  the  student  will  have 
the  advantage  of  seeing  every  important  part 
contained  in  the  head,  neck,  and  chest, 
during  the  dissection  of  a single  subject;  and, 
though  he  may  sometimes  feel  disappointed, 
at  leaving  for  a time  a nerve  or  vessel  which 
he  has  traced  through  a certain  portion  of  its 
course,  he  will  in  the  end  be  amply  repaid 
by  the  economy  thus  insured  in  the  ma- 
terials of  his  labor,  and  the  opportunity 
afforded  of  studying  each  part  in  its  natural 
position,  in  relation  to  surrounding  struc- 
tures. 

In  conclusion,  it  will  hardly  be  necessary 
to  remind  the  student,  that  this  volume  can 
render  him  no  service  until  he  has  made  him- 
self thoroughly  acquainted  with  the  bones 
and  muscles  of  the  different  regions  which 
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are  described,  together  with  the  viscera  of 
the  thoracic  cavity.  When  thus  prepared, 
and  not  till  then,  he  may  proceed  with  con- 
fidence to  the  dissection  of  the  nerves  and 
vessels,  as  they  are  arranged  in  the  following 
pages. 
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ANATOMY  OF  THE  NERVES, 

$c. 


SECTION  I. 

DESCRIPTION  OF  THE  SUPERFICIAL  NERVES 
RAMIFYING  ON  THE  HEAD  AND  N ECK. 

PART  I. 

The  superficial  branches  derived  from  the  cer- 
vical plexus,  and  emerging  from  under  the 
posterior  edge  of  the  sterno-cleido-mastoi- 
deus  muscle.  The  accessory  nerve  coming 
through  the  muscle. 

According  to  the  plan  laid  down  in  the  table  of  situation  of 
contents,  we  shall  first  examine  the  superficial  m,lsUes- 
cervical  nerves  ; and  before  the  student  com- 
mences his  dissection,  he  should  consider  the  re- 
lation of  the  cervical  region  to  the  head  and  chest. 

He  should  likewise  recall  to  his  memory  the  cover- 
ings of  these  parts,  and  trace  the  outline  of  the 
muscles  beneath ; directing  his  attention  more 
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nerves. 
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particularly  to  the  position  of  the  sterno-cleido- 
mastoideus  as  it  crosses  the  neck  obliquely,  and 
divides  that  region  into  two  triangular  spaces 
which  are  respectively  terminated,  in  front  by  the 
median  line  from  the  chin  to  the  sternum,  and  be- 
hind by  the  edge  of  the  trapezius  muscle. 

The  superficial  nerves  of  the  neck  are  derived 
from  the  cervical  plexus,  which  is  formed  by  the 
junction  of  the  three  first  cervico-spinal  nerves*, 
and  lies  under  the  sterno-mastoid  muscle : they 
are  seen  emerging  from  beneath  the  posterior  edge 
of  the  sterno-mastoideus,  and  may  be  divided  into 
an  ascending  and  descending  set ; the  former 
turning  over  the  edge  of  the  muscle  to  gain  its 
superficial  surface,  and  taking  their  course  under 
the  platysma  towards  the  head  and  face  ; the 
latter  passing  downwards  towards  the  chest  and 
shoulder. 

The  ascending  set  are  principally  derived  from 
the  second  cervical  nerve,  and  may  be  found  by 
cutting  down  on  to  the  posterior  edge  of  the 
sterno-mastoideus  about  its  middle,  where  they 

* In  speaking  of  the  cervical  nerves,  we  shall  consider 
them  as  seven  in  number,  exclusive  of  the  sub-occipital : 
the  first  cervical  nerve  leaving  the  spinal  canal  between 
the  atlas  and  dentata,  the  seventh  between  the  last  cervical 
and  first  dorsal  vertebra. 
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will  be  seen  turning  round  the  muscle  to  gain  its 
superficial  surface.  We  distinguish  three  branches 
by  name ; and  the  common  trunk,  from  which 
they  are  derived,  may,  by  turning  up  the  edge  of 
the  muscle,  be  traced  upwards  to  its  root.  Of 
these  three  branches,  one  is  found  to  pass  directly 
upwards  to  the  ear,  another  upwards  and  forwards 
towards  the  chin,  while  the  third  takes  a direction  • 

upwards  and  backwards  to  the  occiput. 

The  first  and  most  considerable  is  the  auricular,  Auricular 
which  ascends  vertically  between  the  platysma 
and  sterno-mastoid  muscle,  till  it  reaches  the 
parotid  gland  where  it  divides  into  several 
branches.  Some  of  these  sink  into  the  gland, 
and  join  with  the  facial  ; other  larger  ones  pass 
to  be  distributed  to  the  auricle  of  the  ear,  while 
one  or  two  smaller  twigs  supply  the  skin  over  the 
mastoid  process  and  immediately  behind  the 
auricle. 

The  second  nerve  is  called  the  transverse  cer-  Transverse 
vical,  which  turns  over  the  edge  of  the  sterno-  branch.1 
mastoid,  and,  dividing  into  several  branches, 
ramifies  over  the  side  of  the  neck,  principally 
taking  a direction  upwards  and  inwards,  some  of 
the  twigs  passing  on  to  the  face.  It  is  situated 
under  the  platysma,  which,  together  with  the  skin, 
it  supplies,  and  forms  junctions  with  the  descend^- 
ing  facial.  We  sometimes  find  it  accompanied  by 


f 


4 


SUPERFICIAL  NERVES 


Small  occi- 
pital branch. 


Spinal-ac- 

cessory 

nerve. 


two  or  three  smaller  filaments  which  are  distri- 
billed  in  a similar  manner. 

The  third  and  last  branch  to  be  described,  is 
the  small  occipital.  This,  the  smallest  of  the 
three,  passes  obliquely  upwards  and  backwards 
along  the  posterior  edge  of  the  sterno-mastoid, 
and  on  reaching  the  head,  divides  into  twigs 
which  supply  the  origin  of  the  occipito-frontalis, 
and  ramify  on  the  lateral  part  of  the  occiput. 

In  the  early  part  of  this  dissection,  the  spinal- 
accessory  nerve  will  probably  have  become  ex- 
posed where  it  emerges  from  the  sterno-mastoid 
muscle,  and  is  freely  connected  with  the  cervical 
nerves ; more  particularly  with  the  small  occipital, 
which,  crossing  over  it,  forms  so  intimate  a union 
as  to  give  the  appearance  of  being  one  of  its 
branches.  As  the  accessory  comes  from  the  cavity 
of  the  cranium,  a more  particular  description  of  it 
must  be  given  at  a future  period  ; as  regards  its 
situation  in  the  region  which  we  are  now  explor- 
ing, it  will  merely  be  necessary  to  observe,  that 
it  emerges  from  the  edge  of  the  stemo-cleido- 
mastoideus  about  one-third  below  the  insertion  of 
that  muscle,  and  passes  obliquely  downwards  and 
backwards,  until  it  becomes  lost  to  view  under  the 
edge  of  the  trapezius,  to  the  substance  of  which  it 
is  finally  distributed. 
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Whilst  we  are  tracing  the  ascending  set  of  External 

.1  , i jugular  vein. 

nerves,  we  can  hardly  fail  to  notice  the  external 
jugular  vein  descending  along  the  side  of  the 
neck  and  crossing  the  sterno-mastoid  muscle. 

It  will  be  seen  to  emerge  above,  from  the 
parotid  gland  where  it  is  formed  by  the  junction 
of  the  temporal,  internal  maxillary,  and  posterior 
aural  veins.  Just  below  the  angle  of  the  jaw  it 
is  generally  connected  by  a pretty  considerable 
branch  to  the  deep-seated  or  internal  jugular.  It 
then  passes  downwards  and  rather  outwards,  be- 
tween the  platysma  and  sterno-cleido-mastoideus, 
and,  having  reached  the  clavicle,  sinks  beneath  it 
just  at  the  outer  edge  of  the  last-mentioned 
muscle,  and  enters  the  subclavian  vein.  The 
origin  of  the  vessel  is  subject  to  many  deviations  ; 
its  size  varies  in  different  persons,  and  it  some- 
times terminates  by  dividing  into  two  trunks, 
which  separately  enter  the  subclavian.  The  ex- 
ternal jugular  not  unfrequently  takes  its  course 
along  the  inner  margin  of  the  sterno-mastoid 
muscle,  instead  of  crossing  it,  and  occasionally  a 
vein  is  found  in  each  situation. 

We  shall  now  proceed  to  the  dissection  of  the  Descending 
descending  superficial  cervical  nerves,  or  those  3etofuerves- 
which,  emerging  from  the  posterior  edge  of  the 
sterno-mastoideus,  pass  downwards  andbackwards 
and  occupy  the  triangular  space  formed  by  that 
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muscle,  the  trapezius  and  the  clavicle.  They  are 
brought  into  view  hy  dissecting  along  the  posterior 
edge  of  the  stemo-mastoid,  and  clearing  away  the 
lymphatic  glands,  fat,  and  dense  cellular  mem- 
brane in  which  their  filaments  are  involved. 
They  will  then  he  found  coming  from  under  the 
muscle,  just  below  that  point  where  the  transverse 
cervical  and  auricular,  formerly  mentioned,  are 
seen  mounting  upon  its  surface.  They  consist  of 
from  two  to  four  branches  derived  chiefly  from  the 
third  cervical  nerve,  and  receive  a filament  or  two 
from  the  second.  They  almost  immediately 
divide  into  a number  of  branches  which  pass 
downwards  with  different  degrees  of  obliquity. 

The  most  internal,  the  supra-clavicular,  will  be 
seen  descending  over  the  middle  of  the  clavicle, 
and  passing  along  the  origin  of  the  stemo-cleido- 
mastoideus ; others  bearing  the  same  name,  cross 
the  bone  nearer  to  its  scapular  extremity  ; while 
the  more  external  or  supra- acromial  pass  over  the 
anterior  portion  of  the  trapezius  to  reach  the 
acromion.  They  are  finally  distributed  to  the 
skin  of  the  shoulder  and  upper  region  of  the  chest, 
being  therefore  superjacent  to  the  deltoid  and 
pectoralis  major  muscles.  Derived  from  this  set 
of  nerves,  some  smaller  and  more  deeply-seated 
filaments  can  he  traced,  running  under  the  clavicle 
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and  terminating  in  the  omo-hyoideus,  serratus 
anticus  and  subclavius  muscles.  These  may  he 
termed  subclavicular  branches. 


The  dissection  of  these  nerves  through  the 
triangular  space,  is  rendered  excessively  tedious 
and  difficult  by  their  innumerable  connections  and 
the  quantity  of  glands,  fascia,  and  cellular  mem- 
brane with  which  they  are  surrounded.  At  the 
lower  part,  they  are  involved  with  the  superficial 
branches  of  the  subclavian  artery,  and  the  termi- 
nation of  the  external  jugular  vein.  The  student 
is  recommended  to  trace  their  origins  as  far  as 
possible  underneath  the  sterno-mastoid,  and  to 
clear  the  edge  of  that  muscle,  which  will  facilitate 
its  removal  hereafter,  in  order  to  display  the 
original  trunks  of  the  cervical  nerves,  and  the  re- 
maining branches  they  give  off.  In  doing  this, 
he  will  come  down  upon  the  ascending  cervical 
artery  sent  off  by  the  subclavian*. 


* Although  forming  a deviation  from  the  plan  laid  down 
in  the  table  of  contents,  the  student  is  recommended  to 
examine  the  parts  contained  in  the  small  triangular  space, 
bounded  by  the  clavicle  with  the  omo-hyoideus  and  sterno- 
mastoideus  muscles,  before  he  proceeds  to  the  nerves  of 
the  face.  He  will  thus  embrace  the  most  favourable  op- 
portunity of  dissecting  the  terminating  portion  of  the  sub- 
clavian artery,  and  judging  of  its  relative  position  with  the 
sealenic  muscles,  the  accompanying  vein,  and  the  lower 
cervical  nerves,  before  the  upper  extremity  is  removed 
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PART  II. 

The  branches  of  the  facial  nerve,  as  they  pierce 
the  parotid  gland,  and  ramify  over  the  face 
and  cranium. 

The  facial  nerve  also  called  Portio  Dura,  or  eighth 
pair,  issues  from  the  base  of  the  skull  at  the 
stylo-mastoid  foramen,  -where  it  is  not  only  con- 
cealed by  the  mastoid  process  of  the  temporal 
bone,  but  is  likewise  covered  by  the  whole  depth 
of  the  parotid  gland,  together  with  the  external 
carotid  artery,  and  the  origin  of  the  external 
jugular  vein. 

In  order  to  reach  the  main  trunk  of  the  nerve, 
it  is  advisable  to  cut  down  on  one  of  the  branches 
which  cross  the  face.  This  should  be  done  by 
making  an  incision  across  the  masseter  muscle,  in 
a line  between  the  lower  edge  of  the  nose  and  the 
lobe  of  the  ear.  By  carefully  dividing  the  fat,  a 
considerable  filament  will  be  laid  bare,  and  at  the 

from  the  trunk.  The  surgical  importance  of  these  parts 
offers  sufficient  apology  for  this  digression.  The  descrip- 
tion will  be  found  under  the  head,  “ Third  portion  of  the 
Subclavian  Artery.”  , 
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same  time  the  parotid  duct  and  the  transverse 

facial  artery  are  brought  into  view.  By  tracing  Main  trunk 
/ ° . of  the  facial 

back  this  filament  deep  into  the  substance  or  the  nerve. 

gland,  we  shall  reach  the  main  trunk  of  the  nerve 

itself,  and  may  then  proceed  to  follow  the 

branches  into  which  it  divides,  taking  care  to 

avoid  the  carotid  artery  and  its  smaller  vessels. 

Immediately  on  leaving  the  stylo-mastoid  Digastric 
foramen,  the  facial  nerve  gives  some  small  nyoi.i 
branches  to  the  posterior  belly  of  the  digastricus  junctions, 
and  stylo-hyoideus  muscles,  and  also  forms 
minute  junctions  with  the  sympathetic,  glosso- 
pharyngeal, pneumo-gastric  and  accessory  nerves. 

It  likewise  detaches  a filament  called  the  posterior  Posterior 
auricular,  which,  passing  backwards  close  to  the  brand!" r 
bone  between  the  ear  and  mastoid  projection, 
ramifies  on  the  auricle,  and  terminates  by  supply- 
ing the  retrahentes  aurem,  and  the  origin  of  the 
occipito-frontalis  muscles. 

The  nerve  then  passes  forwards  towards  the  Principal  di- 
surface of  the  gland,  and,  while  still  within  its  facia!!  °f  Ul' 
substance,  divides  into  two  principal  branches : 
an  upper  or  Temporo-facial : a lower  or  Cervico- 
facial. These  again  divide  into  diverging  twigs, 
which  issuing  from  different  points  of  the  parotid 
gland,  spread  over  the  temples,  the  face,  and  the 
neck. 
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The  temporo-facial  branch  passes  upwards  and 
forwards  towards  the  articulation  of  the  jaw,  and, 
before  leaving  the  gland,  divides  and  joins  again, 
forming  a kind  of  plexus,  from  which  three  sets  of 
nerves  are  given  off — the  Temporal — the  Superior 
Facial— the  Middle  Facial. 

The  temporal  consists  of  two  or  three  small 
twigs,  which  pass  over  the  zygoma  and  ramify 
over  the  temples  and  forehead,  supplying  the 
upper  part  of  the  ear,  the  anterior  and  levator 
auris,  the  occipito-frontalis,  orbicularis  palpe- 
brarum, and  corrugator  supercilii  muscles,  and 
forming  junctions  with  the  deep  temporal  and 
supra-orbitar  branches  of  the  fifth.  These  nerves 
are  accompanied  by  a branch  from  the  third  divi- 
sion of  the  fifth,  which  comes  from  behind  the 
neck  of  the  lower  jaw,  and  rises  through  the 
parotid  gland  close  to  the  ear. 

The  superior  facial  consists  of  a few  minute 
nerves,  which  pass  upwards  and  forwards  over 
the  malar  bone  to  the  outer  angle  of  the  eye,  and 
supply  principally  the  orbicularis  palpebrarum, 
anastomosing  with  the  malar  and  lachrymal 
branches  of  the  fifth  pair. 

The  middle  facial  is  by  far  the  largest  division, 
consisting  of  three  or  four  considerable  nerves, 
which  cross  the  upper  part  of  the  masseter  muscle, 
in  company  with  the  transverse  artery  and  parotid 
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duct.  They  spread  over  the  side  of  the  face  as 
they  advance,  hut  are  principally  distributed  to 
the  parts  between  the  orbit  and  the  mouth.  One 
or  more  small  twigs  generally  pass  superficially  to 
the  zygomaticus  major,  where  they  soon  become 
lost : others  penetrate  the  substance  of  that 

muscle ; while  two  or  three  larger  branches  cross 
underneath  it,  in  order  to  supply  the  levator 
anguli  oris,  the  compressor  naris,  and  levator 
labii  superioris,  behind  which  last  they  join  very 
freely  with  the  infra-orbitar  branch  of  the  fifth : 
in  the  space  between  the  masseter  and  buccinator 
muscles,  it  may  likewise  be  seen  forming  con- 
nexions with  the  buccal  branches  of  the  same 
nerve. 

It  may  here  be  proper  to  observe,  that  the 
above  subdivisions  relate  to  the  regions  which  the 
filaments  supply ; and  appear  arbitrary  when  we 
view  the  general  distribution  of  the  temporo- 
facial  nerve,  which  may  be  described  as  ramifying 
under  the  skin  over  the  parts  we  have  mentioned, 
and  forming  an  intimate  plexus  by  the  frequent 
inosculation  of  its  branches. 

The  inferior  division  of  the  portio  dura,  or  the  Cervico  fa- 
cervico-facial  nerve,  will  be  found  to  descend  °ml  aerve‘ 
obliquely  towards  the  angle  of  the  jaw,  and  to 
divide  into  two  branches-  the  Inferior  Facial,  and 
the  Descending  Facial. 
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The  inferior  facial,  after  detaching  two  or  three 
small  twigs,  which  cross  the  lower  part  of  the 
masseter  to  he  lost  in  the  buccinator  muscle,  is 
continued  over  the  angle  of  the  jaw  and  along  its 
horizontal  ramus  towards  the  chin,  being  covered 
by  the  platysma  myoides.  It  finally  divides  into 
filaments  which  are  distributed  to  the  muscles  of 
the  under  lip,  and  join  with  the  dental  branch  of 
the  fifth,  as  the  latter  issues  from  the  mental 
foramen. 

The  descending  facial  passes  downwards  on  to 
the  side  of  the  neck,  and  divides  into  several 
twigs  which  ramify  beneath  the  platysma  myoides 
in  the  upper  cervical  region,  taking  a curved 
direction  forwards  and  inwards.  They  form 
junctions  with  the  superficial  cervical  branches  of 
the  cervical  plexus. 

In  dissecting  the  ultimate  ramifications  of  the 
portio  dura,  the  student  will  find  them  much  in- 
volved with  the  branches  of  the  facial  artery. 
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PART  III. 

Those  branches  of  the  fifth  pair  of  nerves  which 
make  their  appearance  on  the  face  and  cra- 
nium. 

Having  thus  completed  the  dissection  of  the 
nerve  which  imparts  motion  to  the  muscles  of  the 
face,  we  may  proceed  to  examine  the  source  from 
which  those  muscles,  as  well  as  the  integuments 
which  cover  them,  derive  their  sensibility.  It  Branches  of 
consists  of  several  branches  from  the  fifth  pair,  supplying 
which  pierce  the  bones  in  different  situations,  and  scalp, 
are  named  according  to  the  foramina  from  which 
they  issue.  They  have  been  already  alluded  to 
as  forming  junctions  with  the  portio  dura,  but 
may  be  again  enumerated  as — the  Supra-Orbitar 
from  the  first  division  of  the  fifth — the  Infra- 
orbitar  and  the  Malar,  from  the  second — the 
Buccal  and  the  Mental,  from  the  third. 

The  supra-orbitar  nerve  issues  from  the  orbit  supra-orbi- 
through  the  foramen  or  notch  of  the  same  name,  tar  uerve' 
and,  passing  upward,  ramifies  over  the  forehead, 
some  of  its  twigs  reaching  the  vertex  of  the  head 
and  joining  with  the  occipital.  It  is  at  first 
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covered  by  the  orbicularis  palpebrarum,  corrugator 
supercilii  and  occipito-frontalis,  but  becomes  more 
superficial  as  it  ascends.  It  is  principally  distri- 
buted to  the  skin. 

Malar  nerve.  The  malar  nerve  is  so  small,  as  frequently  to 
escape  observation.  It  consists  of  one  slender 
filament,  which  issues  from  the  malar  foramen  on 
the  prominent  part  of  the  cheek-bone,  and  is  soon 
lost  in  the  adjacent  structures. 

infra-orbitar  The  infra-orbitar  nerve  is  by  far  the  largest  of 

nerve.  t J . . 

the  set.  It  may  readily  be  brought  into  view  by 

detaching  the  orbitar  origin  of  the  levator  labii 
superioris,  when  the  nerve  is  seen  issuing  from 
the  foramen  which  terminates  the  infra-orbitar 
canal,  and  which  is  situated  intermediate  to  the 
origin  of  the  levator  labii,  and  the  levator  anguli 
oris.  Between  these  two  muscles,  and  concealed 
by  the  former,  the  nerve  divides  into  a great 
number  of  filaments,  which  radiating  in  every  di- 
rection, supply  the  skin  of  the  nose,  the  upper-lip, 
and  the  cheek,  the  muscles  placed  above  the 
mouth,  and  the  mucous  membrane  lining  its  in- 
terior. 

Buccal  The  buccal  branches  consist  of  two  or  three 

twigs  which  issue  from  between  the  masseter 
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and  buccinator,  to  supply  the  latter  muscle  the 
neighbouring  integuments,  and  membrane  of  the 
mouth. 

The  mental  nerve  is  seen  emerging  from  the  Menial 
mental  foramen  by  the  side  of  the  chin,  where  it 
ramifies  amongst  the  muscles  of  the  lower  lip,  and 
is  finally  distributed  to  the  supeijacent  skin  and 
to  the  lining  membrane. 

Besides  the  junctions  already  mentioned  as 
taking  place  between  these  nerves  and  the  portio 
dura,  thay  form  numerous  and  complicated  inos- 
culations with  each  other,  the  detailed  description 
of  which  would  be  more  tedious  than  useful. 


[Observations. — Before  he  proceeds  to  the 
next  section,  the  student  should  review  the  parts 
which  he  has  now  exposed,  and  make  himself 
perfectly  acquainted  with  the  nerves  already  de- 
scribed ; since  these  must  necessarily  be  removed 
as  the  dissection  proceeds.] 
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SECTION  II. 


DESCRIPTION  OF  THE  VESSELS  AND  NERVES  SI- 
TUATED IN  THE  ANTERIOR  TRIANGULAR  SPACE 
OF  THE  NECK,  AND  BROUGHT  INTO  VIEW  BY 
REMOVING  THE  PLATYSMA  MYOIDES  AND  CER- 
VICAL FASCIA THE  ARTERIES  WHICH  RAMIFY 

OVER  THE  FACE  AND  CRANIUM. 

PART  I. 

Preliminary  observations  on  the  position  of  the 
muscles  and  the  fascia  of  the  neck. 

The  next  step  in  our  dissection,  will  be  to  exa- 
mine the  parts  contained  in  the  anterior  triangular 
space  of  the  neck,  a space  hounded  in  front,  by 
the  median  line  drawn  from  the  symphysis  of  the 
chin  to  the  steriium,  behind,  by  the  sterno-cleido- 
mastoideus  muscle,  and  above,  by  the  horizontal 
ramus  of  the  lower  jaw.  It  is  covered  in  by  the 
platysma  myoides,  the  fibres  of  which  extend 
obliquely  over  it,  from  below  upwards,  and  from 
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behind  forwards.  This  should  he  removed,  toge- 
ther with  the  superficial  nerves,  and  the  external 
jugular  vein  covering  the  sterno- mastoid  ; which 
muscle,  as  well  as  the  sterno-hyoideus,  sterno- 
thyroideus,  omo-hyoideus,  thyro-hyoideus,  sty- 
lo-hyoideus,  and  digastricus,  should  be  carefully 
dissected  as  we  proceed.  In  doing  this,  the  cer- 
vical fascia  must  necessarily  be  removed  ; and  it 
will  be  well  in  this  part  of  our  labors  to  make 
ourselves  acquainted  with  its  adaptation  and 
extent. 

The  cervical  fascia  is  frequently  described  as  Fascial  co- 
consisting  of  two  layers,  a superficial  and  a deep  ; the  ueck. 
but  the  former  hardly  deserves  the  name  of  fascia, 
being  nothing  more  than  the  common  subcutane- 
ous aponeurosis,  which  is  found  all  over  the  body, 
assuming  in  different  regions  greater  or  less  de- 
grees of  density.  Thus,  in  the  neck,  it  is  seen 
covering  the  trapezius  behind,  and  the  platysma 
myoides  on  the  fore  part ; while,  at  the  upper  and 
lower  cervical  boundaries,  it  becomes  lost  in  the 
common  cellular  tissue,  or  in  the  deep-seated 
fascia  beneath  it,  or  else  is  continuous  with  the 
subcutaneous  aponeurosis  covering  the  trunk. 

The  deep-seated  or  proper  cervical  fascia  is  Deep  nr  pro- 
more  complicated  in  its  arrangement,  and  much  fascia!™'081 
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more  important  as  respects  the  morbid  and  sur- 
gical anatomy  of  the  parts  ■which  it  envelops.  It 
may  he  described  as  commencing,  at  the  posterior 
median  line,  from  the  ligamentum  nucha;  and  the 
spinous  processes  of  the  cervical  vertebrae,  being 
situated  beneath  the  trapezius,  and  consequently 
covering  the  splenius  and  levator  scapulae  muscles. 
Emerging  from  under  the  trapezius,  it  extends 
forwards  to  the  posterior  edge  of  the  stemo- 
cleido-mastoideus,  covering  in  the  space  between 
those  two  muscles,  involving  the  nerves  already 
described,  in  its  structure,  and  binding  down  the 
posterior  series  of  glandulae  concatenatae,  while  at 
the  lower  part  it  encloses  the  omo-liyoideus,  and 
then  stretching  behind  the  clavicle  to  the  attach- 
ment of  the  subclavius,  serves  to  keep  the  former 
muscle  in  its  situation,  and  to  maintain  the  curved 
direction  which  it  assumes.  The  fascia  likewise 
forms  a complete  investment  to  the  subclavian 
vessels,  and  lower  cervical  nerves  accompanying 
them  as  they  descend  from  the  neck  into  the 
axilla,  where  it  ceases  to  maintain  a distinct  cha- 
racter, partly  by  becoming  lost  on  the  sheaths  of 
the  vessels  and  nerves,  partly  by  becoming 
blended  in  with  the  fascia,  lining  the  muscular 
boundaries  of  the  axillary  space.  By  means  of 
this  prolongation,  the  vessels  and  nerves  are  pro- 
tected and  supported  as  they  descend  between  the 
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clavicle  and  first  rib,  and  the  cellular  communica- 
tion which  would  otherwise  exist  between  the 
axilla  and  the  neck  becomes  closed  up.  At  the 
posterior  edge  of  the  sterno-mastoid,  the  fascia 
splits  into  two  layers,  which  enclose  that  muscle 
and  join  again  at  its  anterior  border;  the  one 
which  passes  superficially  being  continued  up- 
wards to  cover  the  parotid  gland,  and  to  be  at- 
tached to  the  cartilage  of  the  ear  and  to  the 
2ygoma;  while  the  posterior  lamella,  or  that 
which  lies  behind  the  sterno-mastoid,  becomes 
lost  by  forming  connexions  with  the  styloid  pro- 
cess of  the  temporal  bone  and  the  muscles  arising 
from  it.  At  the  lower  part,  this  same  layer  con- 
tinues to  enclose  and  confine  the  omo-hyoideus. 
From  the  anterior  edge  of  the  sterno-mastoid 
muscle,  the  fascia  is  continued  to  the  median  line, 
where  it  joins  with  its  fellow,  thus  covering  in 
the  anterior  triangular  space,  forming  attachments 
to  the  carotid  sheath,  and  sending  in  thin  pro- 
cesses between  the  muscles  which  lie  upon  the 
trachea  and  larynx.  It  is  adherent  above  to  the 
lower  jaw  and  the  submaxillary  gland,  while  below 
it  is  very  firmly  connected  to  the  upper  edge  of 
the  sternum.  Continuous  with  this  last,  a strong 
layer  will  also  be  found  descending  into  the  chest 
behind  the  sternum  and  the  origins  of  the  sterno- 
hyoideus  and  tliyroideus  muscles,  where  it 

c 2 
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terminates  by  forming  attachments  to  the  peri- 
cardium, arch  of  the  aorta,  and  pulmonary  artery. 
Extensions  from  this  are  likewise  more  or  less 
connected  to  all  the  structures  entering  or  leaving 
the  chest.  It  thus  serves  at  once  to  support  the 
parts  occupying  the  upper  opening  of  the  chest, 
and  to  close  the  communication  between  the  neck 
and  the  thoracic  cavity. 

Although  the  course  and  adaptation  of  the  cer- 
vical fascia  may  at  first  appear  rather  complicated, 
its  different  hearings  may  he  readily  understood, 
hy  remembering  that  it  envelops  the  whole  of 
the  neck,  arising  under  the  trapezius  from  the 
posterior  median  line,  splitting  to  enclose  the 
sterno-mastoideus,  and  terminating  by  joining  the 
opposite  portion  at  the  anterior  median  line  ; that 
it  covers  every  thing  except  the  trapezius,  and  the 
platysma-myoides,  together  with  a few  superficial 
nerves,  blood-vessels  and  absorbents  ; that  it  is 
more  or  less  firmly  attached  to  the  bones  of  the 
head  and  face  above,  and  the  upper  part  of  the 
chest  below ; lastly,  that  it  is  prolonged  into  the 
openings  of  the  axilla  and  thorax,  where  it  sur- 
rounds and  supports  the  vessels  and  nerves. 


TRIANGULAR  SPACE  OP  THE  NECK. 


21 


PART  II. 

The  common  carotid  artery,  with  the  internal 
jugular  vein  and  pneumo-gastric  nerve. — The 
transverse  portion  of  the  lingual  nerve  with 
its  descending  branch. 

Independently  of  the  muscles  already  enu-  Coutenis  of 

. ...  . the  anterior 

merated,  the  following  structures  will  be  seen  m triangular 
the  anterior  triangular  space,  after  removing  the  space 
cervical  fascia. — The  upper  half  of  the  common 
carotid  artery  with  the  vein  and  nerve  contained 
in  its  sheath.  The  bifurcation  of  the  vessel.  The 
external  carotid  and  the  branches  it  gives  off. 

The  lingual  and  descendens  lingualis  nerves. 

The  submaxillary  gland. 

It  is,  perhaps,  hardly  necessary  to  advert  to  the  Situation  of 
situation  of  the  muscles  ; but  particular  attention  muscles' 
should  he  directed  to  the  precise  course  and  bear- 
ing of  the  digastricus  and  stylo-hyoideus,  which, 
together  with  the  omo-hyoideus,  traverse  the 
triangular  space,  and  are  therefore  important  as 
marking  the  locality  of  the  other  structures  con- 
tained in  it.  Besides  these,  a portion  of  the 
mylo-hyoideus  may  also  be  seen  coming  from 


22 


VESSELS  AND  NERVES  IN  TI-IE  ANTERIOR 


Descendens 

lingualis 

nerve. 


behind  the  anterior  belly  of  the  digastricus,  and 
again,  projecting  from  beneath  the  mylo-hyoideus, 
the  external  edge  of  the  hyo-glossus  becomes 
visible.  Thus,  these  three  muscles  form  a regular 
series,  the  one  overlapping  the  other,  the  digastricus 
being  the  most  internal  and  superficial,  the  hyo- 
glossus  the  most  external  and  deeply  seated. 
Resting  on  the  portions  of  the  mylo-hyoideus  and 
hyo-glossus,  thus  exposed,  is  the  submaxillary 
gland,  whose  excretory  duct,  accompanied  by  a 
portion  of  the  glandular  structure,  becomes  lost  to 
view  by  passing  between  the  two  muscles. 

We  may  now  proceed  to  examine  the  common 
carotid,  artery,  but  in  so  doing  must  be  careful 
not  to  injure  the  descending  branch  of  the  lingual 
nerve,  lying  anterior  to  it. 

By  carefully  cutting  through  the  fascia  and 
cellular  membrane  covering  the  artery,  we  shall 
expose  this  nerve,  which  above,  is  involved  in  the 
sheath  of  the  vessels  ; but  below,  becomes  super- 
ficial to  it.  Tracing  the  branch  upwards,  we 
shall  find  its  origin  from  the  lingual  or  hypo- 
glossal nerve,  and  we  may  then  pursue  its  course 
downwards  and  follow  out  its  distribution. 

Passing  down  on  the  fore  part  of  the  carotid 
sheath,  but  at  first  rather  to  the  outer  side  of  the 
artery,  the  descendens  lingualis  gives  off  no 
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branches  until  it  reaches  the  omo-hyoideus  muscle ; 
immediately  above,  or  often  beneath  which,  it 
receives  a twig  from  the  first  and  second  cervical 
nerves,  which  coming  from  under  the  stemo- 
mastoideus,  join  it,  sometimes  separately,  but  fre- 
quently by  a common  branch.  At  the  point  of 
junction,  a small  ganglionic  enlargement,  or  oc- 
casionally a plexus  is  formed,  from  which  several 
filaments  proceed.  Some  of  these  pass  upwards 
and  inwards  to  supply  the  hyoideal  portion  of  the 
omo-hyoideus,  others  downwards  and  outwards  to 
its  scapular  extremity,  while  a third  set  follow  the 
original  course  of  the  nerve  downwards  and  in- 
wards to  enter  the  sterno-hyoideus  and  thyroi- 
deus  which  they  supply. 

In  the  upper  part  of  its  course,  the  descendens 
lingualis  is  not  unfrequently  connected  with  the 
par  vagum. 

We  may  now  lay  bare  the  transverse  or  middle  Lioguai 
portion  of  the  lingual  nerve,  which  emerges  from  uerve' 
beneath  the  digastricus  just  at  the  junction  of  the 
posterior  belly  -with  the  tendinous  portion,  and 
takes  its  course  inwards  with  a slight  curve,  cross- 
ing over  the  external  and  internal  carotid  arteries. 

It  is  then  situated  between  the  tendon  of  the 
digastricus  and  the  cornu  of  the  os  hyoides,  and 
again  passing  behind  the  former,  just  where  it 
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pierces  the  stylo-hyoideus,  the  nerve  becomes  lost 
to  view  between  the  mylo-hyoideus  and  hyo- 
glossus  muscles. 

A small  branch  is  sent  off  to  the  thyro-hyoi- 
deus,  and  thus  we  shall  find  that  the  lingual 
nerve  supplies  the  four  muscles  which  depress 
the  os  hyoides  ; viz.  the  omo-hyoideus,  the  sterno- 
hyoideus,  and  the  sterno-thyrcideus,  by  means 
of  the  descending  branch ; the  thyro-hyoideus, 
by  the  filament  just  adverted  to. 

The  commencement  and  termination  of  the  lin- 
gual nerve  must  be  completed  at  a more  advanced 
stage  of  the  dissection. 

The  accessory  nerve  may  now  also  be  seen 
emerging  from  beneath  the  digastricus,  to  the 
outer  side  of  the  lingual,  but  much  more  deeply 
seated,  and  taking  a direction  downwards  and 
outwards  to  enter  the  substance  of  the  sterno- 
cleido-mastoideus. 

The  sheath  of  the  common  carotid  artery  may 
now  be  removed,  together  with  the  absorbent 
glands  which  lie  along  the  inner  margin  of  the 
sterno-mastoid  muscle ; and  the  vessel  should  be 
exposed  from  the  point  where  it  is  crossed  by  the 
omo-hyoideus  to  its  bifurcation. 

Inclosed  within  the  same  sheath,  we  shall  find 
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the  internal  jugular  vein  on  the  outer  side  of  the 
artery,  and,  between  the  two,  the  par  vagum  or 
pneumo-gastric  nerve.  The  vein  and  the  nerve 
both  descend  from  the  base  of  the  skull  ; and  as 
the  latter  lies  on  a plane  posterior  to  the  vessels, 
they  must  be  separated  from  each  other  in  order 
to  bring  it  into  sight. 

By  partially  separating  from  each  other,  the 
muscles  which  cover  the  lower  part  of  the  sheath, 
a further  view  of  its  contents  will  be  obtained. 

The  right  common  carotid  artery  is  given  off 
from  the  arteria  innominata,  the  left  from  the  arch 
of  the  aorta;  the  former  therefore  is  exterior  to 
the  chest  from  its  commencement,  while  the  latter 
is  at  first  included  within  that  cavity.  In  the 
neck,  however,  they  are  similarly  situated,  as  the 
left  artery  leaves  the  chest  exactly  behind  the 
stemo-clavicular  articulation,  which  is  precisely 
the  same  spot  at  which  the  innominata  divides  on 
the  right  side.  From  this  point,  therefore,  the 
same  description  will  apply  equally  to  both. 

From  the  margin  of  the  chest,  the  common 
carotid  artery  passes  upwards,  as  high  as  the 
space  between  the  thyroid  cartilage  and  the  os 
hyoides,  where  it  terminates  by  dividing  into  the 
internal  and  external  carotids.  The  right  and 
left  vessels  diverge  from  each  other  as  they 
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ascend,  being  separated  by  the  trachea  and 
oesophagus  below,  but  the  larynx  and  pharynx 
above.  Posteriorly,  the  artery  corresponds  at 
first  to  the  bodies  of  the  vertebrae,  but  afterwards 
to  their  transverse  processes,  being  separated 
from  the  former  by  the  longus  colli  muscle,  from 
the  latter  by  the  rectus  capitis  anticus  major. 
Anteriorly,  the  lower  half  of  the  vessel  is  con- 
cealed by  the  platysma,  the  cervical  fascia,  the 
sternal  portion  of  the  sterno-mastoideus,  by  the 
sterno-hyoideus  and  sterno-thyroideus : the  omo- 
hyoideus  also  crosses  the  sheath  about  half  way 
up,  or  opposite  to  the  cricoid  cartilage  ; and  from 
this  point,  the  artery  becomes  more  superficial, 
being  covered  during  the  remaining  part  of  its 
course  merely  by  the  platysma  myoides  and  cer- 
vical fascia ; although  it  still  lies  in  the  hollow 
formed  by  the  projection  of  the  stemo-mastoid 
muscle  on  the  one  hand  and  the  larynx  on  the 
other.  Along  the  inner  side,  the  carotid  is 
bounded  by  the  trachea  and  oesophagus  below,  by 
the  larynx  and  pharynx  above. 

The  relative  position  of  the  jugular  vein,  par 
vagum,  and  descendens  lingualis  nerve,  with  regard 
to  the  carotid  artery,  has  already  been  noticed : 
in  addition  to  these,  the  sympathetic,  recurrent 
laryngeal,  and  phrenic  nerves  are  situated  in 
proximity  to  the  sheath,  being  respectively  be- 


TRIANGULAR  SPACE  OF  THE  NECK. 


27 


hind,  to  its  inner  and  outer  side  ; but,  as  they  do 
not  belong  to  this  part  of  the  dissection,  the  ac- 
count of  them  is  postponed. 

At  the  upper  edge  of  the  thyroid  cartilage,  or 
between  that  and  the  os  hyoides,  the  carotid 
divides  into  its  internal  and  external  branches. 
The  former  continues  the  course  of  the  original 
trunk,  and  may  be  observed  passing  behind  the 
stylo-glossus  and  stylo-pharyngeus  muscles,  to 
reach  the  base  of  the  skull  and  enter  the  cranium, 
where  it  is  distributed  to  the  brain.  The  latter 
passes  more  superficially,  before  the  two  muscles 
just  mentioned,  and  is  destined  to  supply  the 
parts  of  the  head  and  face  external  to  the  cranium. 
It  is  this  artery  which  we  shall  now  follow 
throughout  its  course  and  distribution. 


PART  III. 

The  course  of  the  external  carotid  artery. 

The  external  carotid  artery  commences  at  the  Course  of 
bifurcation  of  the  common  trunk,  and  takes  a carotid  ar"' 
tortuous  course  upwards  and  backwards  towards  tery' 
the  angle  of  the  lower  jaw.  At  first  it  has  a dis- 
position to  pass  rather  inwards  towards  the  sub- 
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maxillary  gland ; but  this  direction  is  soon 
changed  for  the  one  above  mentioned.  Passing 
behind  the  angle  of  the  inferior  maxillary  bone,  it 
then  ascends  towards  the  zygoma,  in  the  space 
which  is  enclosed  by  the  ascending  ramus  of  the 
jaw  on  the  one  side,  and  by  the  auditory  and 
mastoid  processes  of  the  temporal  bone  on  the 
other,  where  it  terminates  by  dividing  into  the 
temporal  and  internal  maxillary  branches.  In  its 
course,  the  artery  can  hardly  be  said  to  rest  upon, 
or  to  be  covered  by,  any  one  particular  structure, 
except  the  platysma  myoides  and  the  cervical 
fascia,  both  of  which,  together  with  some  super- 
ficial veins,  nerves  and  glands,  must  be  removed 
in  order  to  display  it : the  vessel  may  be  rather 
described  as  winding  its  way  between  the  different 
muscles,  nerves  and  glands,  which  intersect  its 
progress.  Thus,  soon  after  its  commencement,  it 
is  crossed  anteriorly  by  the  digastricus  and  mylo- 
hyoideus  muscles,  and  just  below  them  by  the 
lingual  nerve ; the  facial,  lingual  and  superior 
thyroideal  veins  also,  commonly  pass  before  it  to 
reach  the  internal  jugular.  Posteriorly,  the 
artery  is  crossed  by  the  stylo-glossus  and  stylo- 
pharyngeus  muscles,  which,  together  with  the 
glosso-pharyngeal  nerve,  pharyngeal  branch  of 
the  par  vagum,  and  styloid  process  of  the  temporal 
bone,  separate  it  from  the  internal  carotid.  In 
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its  course  upwards  from  the  angle  of  the  jaw,  it  is 
deeply  imbedded  in  the  parotid  gland,  lies  in 
close  proximity  to  the  commencement  of  the  ex- 
ternal jugular  vein,  and  is  crossed  by  the  facial 
nerve. 


PART  IV. 

The  branches  of  the  external  carotid  — The  superior 
thyroideal,  facial,  sterno-mastoidean,  posterior 
aural  and  temporal  branches,  traced  to  their 
termination.  — The  lingual,  occipital,  and  internal 
maxillary  branches  traced  until  they  become 
concealed  by  muscles  not  yet  removed. 

Having  now  traced  the  course  of  the  external  Branches  of 
carotid  from  its  origin  to  the  final  division  of  the  carolur™8' 
vessel,  we  may  proceed  to  dissect  its  branches, 
according  to  the  order  in  which  they  are  given  off. 

They  are  nine  in  number,  and  may  be  classed  as 
anterior,  posterior,  internal,  and  terminating 
branches.  The  anterior  set  consists  of  three — the 
Superior  Thyroideal — the  Lingual— the  Facial. 

The  posterior  are  also  three — the  Sterno-mas- 
toidean— the  Occipital — the  Posterior  Aural ; the 
internal  branch  is  the  Ascending  Pharyngeal ; the 
terminating  vessels  are— the  Temporal— the  Inter- 
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nal  Maxillary.  They  are  given  off  in  the  order 
in  which  they  have  been  just  enumerated,  with 
the  exception  of  the  ascending  pharyngeal,  which 
is  subjected  to  considerable  varieties  : neither  is  it 
uncommon  to  find  two,  or  even  three  branches 
arising  from  a common  trunk. 

The  three  anterior  branches  all  take  a course, 
more  or  less  forwards  and  inwards  towards  the 
median  line,  but  diverge  from  each  other.  Thus 
the  thyroideal  descends  on  the  neck  below  the 
os  liyoides,  the  lingual  passes  nearly  horizontally 
to  the  space  between  that  bone  and  the  lower  jaw, 
while  the  facial  ascends  to  ramify  over  the  face. 

The  superior  thyroideal  artery  is  given  off  im- 
mediately after  the  division  of  the  common 
carotid,  just  below  or  opposite  to  the  os  hyoides. 
It  at  first  passes  a little  upwards,  then  curves 
down  and  descends  along  the  side  of  the  larynx, 
until  it  becomes  lost  behind  the  sterno-thyroideus 
muscle,  under  which  the  thyroid  gland  is  situated. 
At  its  commencement  or  curve,  the  lingual  nerve 
is  seen  just  above  it,  and  much  more  deeply- 
seated  is  the  superior  laryngeal  nerve. 

Two  branches  are  given  off  in  this  situation — 
the  hyoideal,  of  small  size,  or  sometimes  wanting 
altogether,  which  runs  along  the  under  edge  of  the 
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os  hyoides ; and  the  laryngeal,  which  pierces  the 
thyro-hyoideal  ligament,  accompanied  by  the 
nerve  mentioned  above,  to  be  distributed  to  the 
interior  of  the  larynx. 

The  thyroideal  then  gives  off  a few  inconsi- 
derable branches  to  the  muscles  covering  the 
larynx,  and  one  of  larger  size  which  descends 
over  the  carotid  sheath  to  the  absorbent  glands 
and  sterno-mastoid  muscle. 

On  reaching  the  thyroid  gland,  the  artery  di- 
vides into  two,  one  skirting  its  upper  edge,  and 
the  other,  the  largest,  continued  along  its  outer 
side  : they  are  both  expended  in  the  substance  of 
the  gland,  the  former  joining  with  the  correspond- 
ing vessel  of  the  opposite  side,  the  latter  with  the 
inferior  thyroideal  of  the  same  side. 

The  lingual  artery,  which  is  next  in  order,  Lingual  ar- 
comes  off  either  immediately  opposite,  or  a little 
superior  to  the  os  hyoides,  and  takes  a horizontal 
course  inwards,  just  above  the  cornu  of  that 
bone,  until  it  reaches  the  external  edge  of  the  hyo- 
glossus  muscle,  behind  which  it  then  passes  and 
becomes  lost  to  view.  The  digastricus  and  stylo- 
hyoideus  muscles  cross  over  the  vessel  soon  after 
its  origin,  while  it  lies  on  a quantity  of  loose 
cellular  membrane  interposed  between  it  and  the 
pharynx.  Behind  the  artery,  but  much  more 
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deeply- seated,  is  the  superior  laryngeal  nerve; 
while  directly  above  it,  but  more  superficial,  is 
the  lingual  nerve.  The  lingual  artery  and  nerve 
separate  at  the  edge  of  the  hyo-glossus,  the  former 
going  behind,  the  latter  before  that  muscle ; and 
here  we  must  leave  them  for  the  present,  as  their 
distribution  to  the  tongue  cannot  be  traced  until 
that  organ  has  been  brought  more  completely  into 
view. 

The  facial  artery,  the  last  of  the  three  anterior 
branches,  is  generally  given  off  a little  above  the 
lingual,  and  not  unfrequently  by  a common  trunk 
with  that  vessel.  The  course  of  the  facial  artery 
is  upwards  and  forwards  towards  the  horizontal 
ramus  of  the  inferior  maxilla,  whence  it  is  con- 
tinued on  to  the  face.  While  situated  below  the 
jaw,  it  is  covered  by  the  platysma  and  the  fascia, 
and  afterwards  becomes  imbedded  in  the  fat  as  it 
ramifies  over  the  side  of  the  face,  amongst  the 
muscles  of  which  its  branches  become  lost.  The 
artery  is  very  tortuous  throughout,  in  order  that 
it  may  accommodate  itself  to  the  motions  of  the 
jaw,  and  the  variations  of  form  produced  by  the 
action  of  the  muscles  of  the  mouth.  At  its  origin, 
the  facial  artery  is  covered  by  the  digastricus  and 
stylo-hyoideus,  on  emerging  from  which  it  almost 
immediately  becomes  concealed  by  the  submaxil- 
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lary  gland,  through  the  substance  of  which  it 
passes  until  situated  behind  the  horizontal  ramus 
of  the  jaw,  between  the  origin  of  the  mylo- 
hyoideus,  and  the  insertion  of  the  pterygoideus  in- 
ternus  muscles.  During  this  part  of  its  course,  it 
is  nearly  parallel  to  the  external  edges  of  the 
mylo-hyoideus  and  hyo-glossus,  lying  also  super- 
ficially to  the  pharynx,  fauces  and  tonsil  glands,  to 
the  outer  parietes  of  which  it  is  loosely  connected. 
The  submaxillary  gland  should  be  raised  from 
its  situation,  and  either  removed  or  laid  open  to 
shew  the  passage  of  the  vessel  through  it.  The 
facial  artery  then  comes  forwards  from  beneath 
the  jaw,  and  winds  over  the  bone  exactly  between 
the  insertion  of  the  masseter,  and  the  origin  of  the 
levator  anguli  oris.  Here  it  is  merely  covered  by 
a few  fibres  of  the  platysma,  and  being  in  contact 
with  the  hone,  may  be  felt  and  compressed  with 
great  ease.  Winding  upwards  and  inwards,  it 
now  passes  over  the  buccinator  to  the  angle  of  the 
mouth,  where  it  is  crossed  by  the  zygomaticus 
major,  although  it  occasionally  passes  superficially 
to  that  muscle.  By  this  time  the  facial  has  be- 
come exceedingly  reduced  in  size,  but  may  still 
be  traced  onwards  towards  the  inner  angle  of  the 
orbit.  It  now,  however,  takes  a more  deeply- 
seated  course,  generally  running  underneath  the 
levator  labii  superioris,  and  emerging  as  a very 
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small  twig  between  its  nasal  and  orbitar  origins. 
Having  thus  gained  the  inner  canthus  of  the 
orbit,  the  artery  terminates  by  forming  junc- 
tions with  the  ophthalmic  branch  of  the  internal 
carotid. 

It  is  worthy  of  remark,  that  the  facial  vein  does 
not  follow  the  sinuosities  of  the  artery,  but  takes 
a straighter  and  more  direct  course  from  the  inner 
angle  of  the  eye  to  the  ramus  of  the  lower  jaw, 
over  which  it  is  continued  to  the  internal  jugular, 
frequently  forming  a communication  with  the 
external  jugular,  and  sometimes  terminating  in 
that  vessel.  It  is  of  large  size  compared  with 
the  artery,  as  it  returns  a portion  of  the  blood 
from  the  orbit,  and  generally  passes  superficially 
to  the  levator  labii  superioris. 

The  branches  of  the  facial  artery  are  numerous, 
and  subject  to  great  varieties  as  regards  their  size 
and  distribution.  Before  the  vessel  reaches  the 
maxilla,  it  gives  olf — the  Inferior  Palatine — the 
Glandular — the  Submental  Branches.  On  the 
face,  it  furnishes — the  Labial — the  Inferior  and 
Superior  Coronary — the  Nasal — the  Angular.  All 
these  last  are  very  irregular,  take  a very  tortuous 
course,  and  are  involved  in  the  distribution  of  the 
portio  dura  and  fifth  pair  of  nerves. 
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The  inferior  palatine  branch  arises  before  the  inferior  pa 
facial  has  entered  the  submaxillary  gland,  and  im-  branch, 
mediately  becomes  deeply-seated  by  passing  up- 
wards, backwards,  and  inwards,  between  tbe  stylo- 
glossus and  stylo-pharyngeus.  Ramifying  on 
the  outer  wall  of  the  pharynx,  it  supplies  the 
constrictor  muscles,  tonsil  gland  and  soft  palate, 
anastomosing  with  the  superior  palatine  from  the 
interna]  maxillary.  The  divisions  of  this  artery 
are  involved  in  the  pharyngeal  plexus  of  nerves, 
which  comes  from  between  the  two  carotids  to 
supply  the  same  parts.  It  frequently  happens 
that  the  tonsils  are  furnished  with  a distinct 
branch  from  the  facial. 

The  glandular  branches  consist  of  several  small  Glandular 

• • • • branches 

twigs,  given  off  while  the  artery  is  concealed 

within  the  submaxillary  gland,  to  the  substance 

of  which  they  are  distributed. 

The  submental  branch  arises  just  after  the  submental 
facial  has  emerged  from  the  submaxillary  gland,  blailcb- 
and  runs  inwards  along  the  ramus  of  the  jaw 
towards  the  symphysis,  where  it  turns  upwards  to 
terminate  in  the  depressor  labii  inferioris,  and 
join  with  the  dental  artery  issuing  from  the  mental 
foramen.  In  its  course,  the  submental  supplies 
the  mylo-hyoideus  aud  digastricus  muscles, 
piercing  the  former  to  anastomose  with  the  lin- 
gual. 
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Taking  a course  somewhat  similar  to  the  sub- 
mental  artery  and  concealed  by  it,  is  a small 
branch  of  the  dental  nerve  which  emerges  from 
behind  the  jaw,  between  the  insertion  of  the 
pterygoideus  internus  and  the  extreme  edge  of  the 
origin  of  the  mylo-hyoideus.  This  nerve,  after 
detaching  one  or  more  twigs  to  the  latter  muscle 
as  it  passes  over  it,  runs  forwards  to  terminate 
in  the  anterior  belly  of  the  digastricus. 

The  labial  branch,  which  is  the  first  that  the 
facial  gives  off  above  the  jaw,  runs  inwards  and 
becomes  lost  among  the  muscles  of  the  lower  lip. 
It  is  extremely  variable  in  size  and  situation,  and 
instead  of  one,  two  or  more  are  sometimes 
found. 

The  inferior  coronary  branch  arises  just  below 
the  commissure  of  the  mouth,  and  passes  inwards 
behind  the  depressor  anguli  oris.  It  then  pierces 
the  orbicularis  oris,  and  runs  towards  the  median 
line  between  that  muscle  and  the  mucous  lining 
of  the  mouth,  forming  junctions  with  its  fellow  on 
the  opposite  side,  and  with  the  labial  below.  It 
generally  corresponds  with  the  margin  of  the  lip, 
but  not  unfrequen'tly  passes  much  lower  down. 

The  superior  coronary  branch  comes  off  just 
above  tbe  last,  and  takes  a course  precisely  similar 
along  the  edge  of  the  upper  lip.  In  the  middle, 
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where  it  anastomoses  with  its  fellow,  two  or  three 
small  branches  are  sent  upwards  to  the  septum  of 
the  nose,  supplying  the  extremity  and  part  of  the 
interior  of  that  organ. 

Both  the  coronary  arteries  are  occasionally 
given  off  by  a common  trunk  ; and  it  frequently 
happens  that  one  or  the  other  are  exceedingly 
small.  When  this  is  the  case,  the  deficiency  is 
always  compensated  by  the  greater  capacity  of 
the  corresponding  vessel  on  the  opposite  side  of 
the  face.  The  superior  coronary  is  less  subject 
to  variation  than  the  inferior. 

The  lateral  nasal  branch  comes  off,  either  just  Lateral uasai 
before  the  facial  artery  passes  behind  the  levator 
labii,  or  while  the  vessel  is  concealed  by  it.  In 
the  former  case,  it  passes  inwards  superficially  to 
the  muscle  ; in  the  latter  instance,  it  will  be  seen 
emerging  from  beneath  its  inner  edge.  It  then 
ramifies  over  the  side  of  the  nose,  and  inosculates 
with  its  fellow. 

The  angular  branch,  or  rather  the  continuation  Angular 
of  the  facial  artery  itself,  has  already  been  men- 
tioned, as  running  beneath  the  levator  labii,  and 
passing  between  its  two  origins  to  reach  the  inner 
canthus  of  the  eye,  where  it  is  in  juxta-position 
with  the  commencement  of  the  facial  vein.  It 
supplies  the  muscles  above  the  mouth,  and  ter- 
minates in  the  lower  eyelid  and  lachrymal  sac, 


38 


VESSELS  AND  NERVES  IN  THE  ANTERIOR 


Muscular 

branches. 


Posterior 
branches 
of  the  exter- 
ual  carotid. 


forming  junctions  with  the  infra-orbitar  branches 
of  the  internal  maxillary,  and  with  the  termi- 
nating branches  of  the  ophthalmic. 

Besides  the  vessels  already  enumerated,  the 
facial  gives  olf  a number  of  smaller  muscular 
branches,  which  arise  chiefly  on  the  outer  side 
and  pass  to  the  buccinator  and  masseter.  The 
most  considerable  of  these  supply  the  latter 
muscle,  and  anastomose  with  the  transverse  facial 
branch  from  the  temporal. 

The  three  posterior  branches  of  the  carotid,  the 
sterno-mastoidean,  the  occipital,  and  the  aural, 
should  now  be  traced,  and,  if  we  substitute  a pos- 
terior for  an  anterior  direction,  they  will  be  found 
to  take  a course  very  similar  to  the  set  we  have 
just  described  : thus,  the  sterno-mastoidean  artery 
passes  backwards  and  downwards,  the  occipital 
nearly  horizontally  backwards,  the  posterior  aural 
backwards  and  upwards.  The  analogy  between 
the  two  sets  is  still  farther  maintained  by 
their  situation,  as  the  first  and  last  are  com- 
paratively superficial,  like  the  thyroideal  and 
facial,  while  the  occipital  resembles  the  lingual,  by 
sinking  deeply  beneath  the  muscles.  Moreover 
it  sometimes  happens  that  two  of  these  branches, 
or  occasionally  all  three  are  given  olf  by  a common 
trunk. 
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The  sterno-mastoidean  artery  generally  comes  stemo-ma*- 

toidean 

oft’  from  the  early  part  of  the  external  carotid,  and  artery, 
not  unfrequently  from  the  thyroidoal  or  occipital. 

It  passes  obliquely  downwards  and  backwards 
towards  the  edge  of  the  sterno-mastoid  muscle,  to 
which,  and  to  the  absorbent  glands  in  the  vicinity, 
it  is  distributed.  It  runs  nearly  parallel  to  the 
accessory  nerve,  but  is  lower,  more  internal  and 
superficial.  A small  artery  generally  accompanies 
the  nerve  into  the  substance  of  the  muscle. 

The  occipital  artery  arises  either  immediately  occipital 
below  or  behind  the  digastricus,  and  passes  back-  aIter' 
wards  and  slightly  upwards,  concealed  by  the  pos- 
terior belly  of  that  muscle,  to  reach  the  space  be- 
tween the  mastoid  portion  of  the  temporal  bone 
and  the  transverse  process  of  the  atlas.  It  soon 
therefore  becomes  covered  by  the  sterno-mas- 
toideus,  and  continuing  its  course  behind  the 
splenius  and  trachelo-mastoideus,  rises  to  spread 
over  the  occiput.  By  turning  the  digastricus 
aside  and  removing  the  lower  part  of  the  parotid 
gland,  we  may  trace  this  artery  for  a short  dis- 
tance, until  it  is  concealed  by  the  sterno-mastoid 
muscle.  In  this  first  part  of  its  course,  it  crosses 
over  the  internal  carotid  artery,  the  pneumo- 
gastric  nerve  and  the  jugular  vein,  which  however 
can  be  seen  but  indistinctly  beneath  it.  Much 
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Meningeal 

branch. 


more  closely  connected  to  the  occipital,  is  the  lin- 
gual nerve,  which  curves  round  the  origin  of  the 
artery  and  runs  inwards  towards  the  tongue. 
Sometimes,  indeed,  the  nerve  descends  lower  than 
the  occipital,  and  turns  round  the  stemo-mastoi- 
dean  branch. 

The  only  branch  given  off  by  this  portion  of  the 
occipital  is  the  posterior  meningeal,  a small  vessel 
which  ascends  by  the  side  of  the  internal  jugular 
vein,  to  enter  the  cranium  at  the  foramen  lacerum 
basis  cranii  posterius,  and  ramify  on  the  dura 
mater.  The  remainder  of  the  occipital  must  he 
dissected  hereafter. 


Posterior 
aural  artery. 


The  posterior  aural  artery  arises  where  the 
carotid  is  covered  by  the  digastricus,  and  passing 
upwards  and  backwards  through  the  lower  part  of 
the  parotid  gland,  gains  the  space  between  the 
auricle  of  the  ear  and  the  mastoid  process  of  the 
temporal  bone.  In  this  part  of  its  course  it  se- 
parates the  portio  dura  from  the  accessory  nerve. 
The  artery  finally  divides  into  two  branches,  one 
of  which  ramifies  on  the  back  of  the  auricle,  and 
the  other  over  that  part  of  the  head  immediately 
behind  it,  forming  anastomoses  with  the  temporal 
and  occipital.  Previously  to  its  division  the  pos- 
terior aural  branch  gives  off  muscular  twigs,  and 
one  also  which  enters  the  stylo-mastoid  canal  to 
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supply  the  tympanum  and  mastoid  cells.  While 
tracing  this  artery,  the  commencement  of  the 
facial  nerve  may  be  more  distinctly  brought  into 
view.  ✓ 

The  next  branch,  according  to  the  order  in  internal 
which  they  have  been  enumerated,  would  be  the  the  external 
ascending  pharyngeal.  It  is  however  generally 
sent  off  nearer  to  the  origin  of  the  external  carotid, 
and  often  from  the  bifurcation  of  the  common 
trunk.  Its  course  is  so  deep  as  to  preclude  the 
possibility  of  tracing  it,  until  the  superjacent  parts 
have  been  removed. 

We  shall  therefore  pass  on  to  the  terminating  Terminating 
branches  of  the  external  carotid — the  Temporal  the  external 
and  Internal  Maxillary.  ' carotid. 

Both  of  these  at  their  origin  are  buried  in  the 
parotid  gland. 

The  maxillary  continues  deeply-seated,  and  internal 
passes  inwards  behind  the  ascending  ramus  of  artery!"  ' 
the  lower  jaw,  where  we  shall  now  leave  it,  in 
order  to  pursue  the  temporal,  which  is  rather  the 
smaller  of  the  two. 

The  temporal  artery  takes  its  course  directly  Temporal 
upwards,  between  the  condyloid  portion  of  the  artery' 
lower  jaw  and  the  auditory  process  of  the  tem- 
poral bone,  becoming  more  superficial  until  it 
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Small 

branches. 


emerges  from  the  parotid  gland  just  below  the 
root  of  the  zygoma.  Passing  over  that  process, 
immediately  behind  the  articulation  of  the  max- 
illa, it  ascends  on  the  temporal  fascia,  still  covered 
by  the  continuation  of  the  parotid  aponeurosis, 
and  after  running  about  an  inch  and  a half,  ter- 
minates by  dividing  into  two  branches — the 
Temporo-frontal,  and  Temporo-occipital. 

Previously  to  its  division,  the  artery  gives  olf 
several  branches. 

The  first  and  largest  of  these  is  the  transverse 
facial,  not  unfrequently  arising  from  the  carotid 
itself.  This  vessel  passes  forwards  and  a little 
upwards,  crossing  over  the  ascending  ramus  of 
the  jaw,  where  it  disengages  itself  from  the  paro- 
tid gland.  It  then  runs  across  the  masseter  at  a 
short  distance  below  the  zygoma,  and  is  accom- 
panied by  the  parotid  duct  which  is  below  it,  and 
by  the  middle  divisions  of  the  facial  nerve  which 
surround  it.  At  the  anterior  edge  of  the  masseter, 
it  divides  into  branches  which  supply  the  muscles 
of  the  face,  anastomosing  freely  with  the  infra- 
orbitar  and  facial  arteries. 

The  temporal  then  gives  off  glandular  twigs : 
also  some  to  the  ear  and  to  the  articulation  of  the 
jaw  ; and  just  above  the  zygoma,  it  furnishes  a 
branch  which  pierces  the  fascia  and  ramifies  deep 
in  the  substance  of  the  temporal  muscle. 
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The  terminating  branches  of  the  temporal  are 
situated  immediately  beneath  the  skin,  between  it 
and  the  aponeurosis  of  the  muscle. 

The  anterior,  or  temporo-frontal  artery  runs  up- 
wards and  forwards  towards  the  forehead,  taking 
a slightly  curved  direction  and  following  the  line 
at  which  the  hair  begins  to  grow.  It  expends  it- 
self in  branches  to  the  scalp,  to  the  occipito- 
frontalis and  orbicularis  palpebrarum  muscles, 
joining  with  the  supra-orbitar  of  the  ophthalmic. 

The  posterior,  or  temporo-occipital  branch  curves 
backwards  and  upwards,  supplying  the  back  and 
lateral  parts  of  the  scalp,  and  anastomosing  with 
the  posterior  aural  and  occipital  arteries. 


[Observations. — We  have  now  completed  the 
dissection  of  the  more  superficial  branches  of  the 
external  carotid ; — the  Superior  Thyroideal — 
Facial — Sterno-mastoidean — Posterior  Aural  — 
and  Temporal.  We  have  likewise  seen  the  com- 
mencement of  the  four  remaining  branches  ; — the 
Lingual  — Occipital  — Ascending  Pharyngeal  — 
and  Internal  Maxillary.  In  the  next  section,  we 
shall  follow  up  the  course  of  some  of  these  deep 
vessels,  at  the  same  time  describing  the  nerves 
which  accompany  them.  As  some  delicate  dis- 
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section  will  be  required  to  accomplish  this,  it  is 
indispensably  necessary,  that  we  should  be 
thoroughly  acquainted  with  the  situation  and 
attachment  of  the  muscles  connected  with  the 
jaw,  the  tongue,  and  the  fauces.] 
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SECTION  III. 

DESCRIPTION  OF  VESSELS  AND  NERVES  ; BROUGHT 
INTO  VIEW  BY  DETACHING  SOME  OF  THE 
MUSCLES  BETWEEN  THE  OS  FIYOIDES  AND 
THE  LOWER  JAW,  AND  REMOVING  THE 
ZYGOMA  WITH  THE  ASCENDING  RAMUS  OF 
THE  INFERIOR  MAXILLARY  BONE. 

PART  I. 

The  course  and  distribution  of  the  lingual  artery, 
with  the  distribution  of  the  lingual  and  gusta- 
tory nerves. 

In  order  to  display  the  lingual  artery  and  nerves, 
the  insertion  of  the  digastrieus  muscle  must  first 
he  detached  from  the  chin,  and  the  anterior  belly 
turned  back  as  far  as  the  os  hyoides.  This  will 
expose  the  entire  surface  of  the  mylo-hyoideus, 
which  muscle  should  also  be  separated  from  its  at- 
tachment to  the  hyoid  bone  below,  and  its  fellow 
in  the  median  line,  and  turned  upwards  over  the 
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jaw.  By  this  last  step  we  shall  have  laid  hare 
the  genio-hyoideus,  hyo-glossus,  stylo-glossus, 
and  part  of  the  genio-hyo-glossus  muscles,  toge- 
ther with  the  lingual  and  gustatory  nerves,  the 
submaxillary  duct,  and  the  sublingual  gland. 
The  nerves  and  the  duct  are  seen  passing  inwards 
across  the  hyo-glossus,  the  lingual  immediately 
above  the  os  hyoides,  the  gustatory  immediately 
below  the  jaw,  with  the  duct  between  them  : this 
last,  however,  does  not  maintain  its  situation  ; 
for,  running  upwards,  it  crosses  under  the  gusta- 
tory nerve,  is  then  concealed  by  the  sublingual 
gland,  and  enters  the  mouth  by  the  side  of  the 
frcenum  of  the  tongue,  where  the  orifice  may  be 
discovered  by  passing  a bristle  through  the 
canal. 

To  complete  the  dissection  of  the  lingual 
artery  and  nerves,  we  should  now  saw  through 
the  jaw  close  to  the  symphysis,  so  as  just  to  leave 
the  origin  of  the  genio-hyo-glossus  muscle  : then, 
by  slitting  up  the  mouth  from  the  angle  to  the 
edge  of  the  masseter,  and  dividing  the  mucous 
membrane  which  connects  the  inner  surface  of  the 
jaw  with  the  tongue,  as  far  as  the  insertion  of  the 
pterygoideus  internus  muscle,  we  shall  be  enabled 
to  turn  the  bone  upwards  and  backwards,  and 
thus  obtain  a complete  lateral  view  of  the 
tongue. 
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The  nerves  may  be  first  traced  to  their  ulti- 
mate distribution. 

The  lingual  nerve  has  already  been  seen  ac- 
companying the  artery,  as  far  as  the  outer  edge  of 
the  hyo-glossus  (p.  23).  It  then  passes  inwards 
superficially  to  that  muscle,  to  which,  as  also  to 
the  genio-hyoideus,  stylo-glossus,  and  lingualis, 
it  furnishes  a number  of  small  filaments,  and  be- 
comes finally  lost  in  the  genio-hyo-glossus,  to 
which  by  far  the  greater  portion  of  the  nerve  is 
distributed.  These  ultimate  branches  run  the 
whole  length  of  the  muscle,  and  are  interwoven  as 
it  were  with  its  fibres. 

The  gustatory  nerve  is  a branch  of  the  third 
division  of  the  fifth,  and  in  this  part  of  the  dissec- 
tion, is  seen  descending  from  behind  the  ramus  of 
the  jaw,  immediately  to  the  inner  side  of  the  inser- 
tion of  the  pterygoideus  internus.  It  then  crosses 
the  hyo-glossus,  exactly  where  that  muscle  joins 
with  the  stylo-glossus  ; and  having  reached  the 
under  surface  of  the  tongue,  divides  into  a number 
of  filaments.  Some  of  these  are  continued  close 
beneath  the  mucous  membrane,  while  the  greater 
number  pierce  the  substance  of  the  tongue  be- 
tween the  insertion  of  its  muscles  : they  are  all, 
however,  ultimately  distributed  to  the  papillae, 
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covering  the  dorsum,  sides,  and  apex  of  the 
organ.  Although  the  entire  surface  of  the  tongue 
is  supplied  by  the  gustatory  nerve,  yet  by  far  the 
largest  twigs  will  be  found  to  terminate  in  those 
prominent  and  vascular  papillae,  situated  at  the 
sides  and  apex,  where  the  sense  of  taste  is  most 
distinctly  manifested.  In  its  passage  towards 
the  tongue,  the  gustatory  nerve  is  closely  con- 
nected with  the  submaxillary  and  sublingual 
glands,  to  both  of  which  it  sends  branches. 

The  dissection  of  the  lingual  artery  may  now 
be  completed. 


Liugnai  The  lingual  artery  has  already  been  seen  se- 

parating itself  from  the  nerve  to  pass  behind  the 
outer  edge  of  the  hyo-glossus  (p.  31).  Beneath  this 
muscle,  and  lying  on  the  middle  constrictor  of  the 
pharynx,  it  continues  its  course  until  it  reaches 
the  surface  of  the  genio-hyo-glossus,  between 
which  and  the  inner  edge  of  the  hyo-glossus,  it 
again  comes  into  contact  with  the  nerve,  and 
divides  into  two  terminating  branches — the -Sub- 
lingual, and  the  Ranine. 

Hyoideai  In  the  early  and  superficial  part  of  its  course,  the 

lingual  sends  off  a hyoideal  branch,  which  runs 
along  the  os  hyoides,  and  supplies  the  muscles 
attached  to  that  bone. 
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While  covered  by  the  liyo-glossus,  which  should  Dorsal 

. * . . . , branches. 

now  be  divided  across,  it  gives  origin  to  the 
dorsales  linguae,  sometimes  consisting  of  one 
branch,  but  more  commonly  of  several  twigs 
which  turn  upwards  over  the  side  of  the  tongue  to 
reach  its  superior  surface,  affording  a supply  also 
to  its  muscles  and  to  the  fauces. 

The  sublingual,  the  smallest  of  the  two  termi-  sublingual 
nating  branches,  ramifies  under  the  mylo-hyoideus,  blRnch 
and  is  distributed  to  the  sublingual  gland  and  to 
the  adjacent  muscles.  It  frequently  is  very  small, 
and  its  place  is  then  supplied  by  a branch  sent 
from  the  submental  of  the  facial ; a free  commu- 
nication always  existing  between  the  vessels. 

The  ranine  branch,  which  may  be  considered  Ranine 
as  the  continuation  of  the  lingual,  passes  forwards  b,mich' 
along  the  under-surface  of  the  tongue,  between 
the  lingualis  and  genio-hyo-glossus  muscles,  dis- 
tributing branches  to  them  and  to  the  substance 
of  the  organ.  The  two  ranine  arteries  anastomose 
but  slightly  with  each  other,  although  they  are 
only  separated  by  the  thickness  of  the  genio-hyo- 
glossi  muscles  : some  inosculations  may  be  traced 
at  the  tip  of  the  tongue. 


E 


50 


NERVES  AND  VESSELS  SUPPLYING  THE  TONGUE 


Moile  of  dis- 
playing the 
internal 
maxillary 
artery. 


PART  II. 

The  course  and  distribution  of  the  internal  maxil- 
lary artery,  together  with  the  second  and  third 
division  of  the  fifth  pair  of  nerves. 

We  now  proceed  to  the  complicated  and  intricate 
dissection  of  the  internal  maxillary  artery. 

To  expose  this  vessel,  we  should  first  clear 
away  the  remains  of  the  parotid  gland,  so  as  to 
display  the  edge  of  the  ascending  ramus  of  the 
jaw  and  the  insertion  of  the  pterygoideus  internus 
muscle,  together  with  the  termination  of  the  ex- 
ternal carotid  and  the  commencement  of  the  inter- 
nal maxillary  artery.  This  will  he  facilitated  by 
dividing  the  stylo-maxillary  ligament  and  turning 
the  angle  of  the  bone  upwards  ; then  removing  the 
zygoma,  by  sawing  through  its  temporal  portion 
close  to  the  articulation  of  the  jaw,  and  through 
its  malar  portion  just  to  the  outer  side  of  the 
orbit.  We  thus  detach  the  masseter,  which  should 
be  dissected  down  and  entirely  removed  from  its 
insertion  into  the  inferior  maxillary  hone ; in 
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doing  which,  we  necessarily  divide  the  masseteric 
nerve  from  the  third  division  of  the  fifth,  and  one 
or  more  accompanying  arteries,  which  rise  into 
the  muscle  from  between  the  condyloid  and  coro- 
noid  processes. 

We  shall  thus  have  laid  hare  the  ascending 
ramus  and  coronoid  portion  of  the  lower  jaw, 
together  with  the  insertion  of  the  temporal  and 
the  origin  of  the  buccinator  muscle  ; furthermore, 
by  turning  the  bone  upwards  and  backwards,  we 
expose  the  inner  margin  of  the  pterygoideus  in- 
ternals. 

The  next  step  is,  to  saw  out  the  coronoid  pro- 
cess along  with  that  part  of  the  ascending  ramus 
from  which  it  arises,  so  as  to  preserve  the  maxil- 
lary foramen  with  the  insertions  of  the  pterygoid 
muscles,  and  leave  the  condyloid  portion  attached 
to  the  angle  by  a narrow  shaft  of  bone  ; then  turn 
up  the  detached  piece  together  with  the  temporal 
muscle,  the  lower  part  of  which  should  be  sepa- 
rated from  its  origin,  but  carefully,  so  as  not  to 
injure  the  deep  temporal  arteries  and  nerves  which 
run  close  to  the  bone. 

The  parts  now  brought  into  view  consist  of  the 
two  pterygoid  muscles,  and  emerging  from  be- 
tween them  the  internal  maxillary  artery,  with 
the  dental  and  gustatory  nerves,  while  the  buccal 
nerve  is  commonly  seen  piercing  the  pterygoideus 

e 2 
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externus.  They  are  all  involved  in  a quantity  of 
fat  and  cellular  membrane  which  must  be  carefully 
removed.  The  three  nerves  which  all  proceed 
from  the  third  division  of  the  fifth  take  an  in- 
ferior direction.  The  most  external  is  the  dental, 
which  passes  downwards  and  outwards  behind  the 
neck  of  the  jaw  to  reach  the  maxillary  foramen. 
Immediately  on  the  inner  side  is  the  gustatory, 
which  descends  nearly  vertically  between  the  as- 
cending ramus  of  the  jaw  and  the  pterygoideus 
internus,  until  it  makes  its  appearance  below  the 
bone  as  has  been  already  described.  The  most 
internal  nerve,  and  the  smallest  of  the  three,  is  the 
buccal,  which  passes  rather  downwards  and  in- 
wards to  the  buccinator  muscle. 

Having  noticed  these,  the  maxillary  artery  may 
now  he  traced  from  its  origin  in  the  parotid  gland, 
to  its  ultimate  distribution  in  the  spheno-maxil- 
lary  fossa. 

The  internal  maxillary  artery  has  already  been 
mentioned  as  arising  from  the  external  carotid, 
about  midway  between  the  angle  of  the  jaw  and 
the  root  of  the  zygoma.  From  this  point  it  takes 
a very  tortuous  course,  the  general  direction  of 
which  is  inwards  and  slightly  upwards,  to  reach 
the  spheno-maxillary  fossa,  where  the  trunk  of 
the  vessel  may  be  said  to  terminate.  It  first 
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passes  behind  the  neck  of  the  jaw,  between  the 
bone  and  the  internal  lateral  ligament ; it  then 
lies  in  the  space  between  the  pterygoideus  exter- 
nus  and  internus,  having  the  former  above,  the 
latter  below  it.  Rising  from  between  the  two 
pterygoids,  the  artery  now  gains  the  surface  of  the 
outer  muscle,  being  immediately  covered  by  the 
insertion  of  the  temporalis,  but  soon  sinking 
deeply  between  the  maxillary  and  sphenoidal 
origins  of  the  pterygoideus  externus,  it  again  be- 
comes concealed,  and  in  that  manner  enters  the 
spheno-maxillary  fossa.  It  not  unfrequently, 
however,  runs  completely  over,  instead  of  through 
this  last  muscle,  and  more  rarely  passes  altogether 
behind  it.  In  the  former  case  it  is  more  super- 
ficial than  common,  in  the  latter  it  is  deeper : in 
the  one  it  enters  the  fossa  from  above,  in  the 
other  from  below. 

The  branches  derived  from  the  maxillary  artery 
have  been  divided  with  much  judgment  into  three 
sets : — those  given  off  while  the  vessel  is  behind 
the  neck  of  the  jaw ; — those  arising  where  it  is 
connected  with  the  pterygoid  muscles;  — and,  lastly, 
its  final  division  in  the  spheno-maxillary  fossa. 
This  arrangement  not  only  assists  the  memory  in 
retaining  the  distribution  of  the  artery,  but  will 
enable  us  hereafter  to  learn  with  greater  facility 
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the  second  and  third  divisions  of  the  fifth  pair  of 
nerves. 

The  first  order  includes  two  branches ; — the 
Spheno-spinal,  and  the  Dental ; the  former  pass- 
ing directly  upwards,  the  latter  downwards.  To 
facilitate  their  dissection,  the  neck  of  the  jaw  may 
be  sawn  through  just  below  the  insertion  of  the 
pterygoideus  externus,  and  the  two  portions 
gently  separated  from  each  other. 

The  spheno-spinal  branch  or  arteria  meningea 
media  ascends  vertically,  between  the  external 
pterygoid  muscle  and  the  circumflexus  palati,  to 
the  base  of  the  skull,  which  it  enters  through  the 
spinous  opening  of  the  sphenoid  bone.  In  tracing 
it  thither,  the  chorda  tympani  nerve  will  probably 
be  seen  passing  from  the  glacerian  fissure  to  join 
with  the  gustatory  nerve.  The  course  of  the 
artery  within  the  cavity  of  the  cranium  may  be 
traced  by  the  grooves  which  it  forms  on  the  in- 
ternal surface  of  the  bones,  between  which  and 
the  dura  mater  it  is  situated,  being  however 
closely  adherent  to  the  latter.  Thus,  from  the 
entrance  of  the  foramen  spinosum,  its  track  will 
be  marked  as  it  ascends  along  the  squamous  por- 
tion of  the  temporal  bone  to  the  anterior  in- 
ferior angle  of  the  parietal  bone,  which  there  be- 
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comes  deeply  grooved  or  frequently  converted  into 
a complete  canal  to  receive  it.  The  vessel  then 
divides  into  a lash  of  branches,  which  ramify  on 
the  parietal  bone,  the  most  considerable  passing  to 
the  vertex  of  the  skull  behind  the  coronal  suture : 
some  minute  twigs  are  detached  anteriorly  which 
run  as  far  as  the  foramen  lacerum  orbitale,  where 
they  join  with  the  ophthalmic  artery,  while  the 
posterior  branches  inosculate  with  the  vessels  sup- 
plying the  occipital  portion  of  the  dura  mater.  Al- 
though this  artery  is  inseparably  adherent  to  the 
dura  mater,  yet  by  far  the  greater  number  of  its 
ultimate  divisions  pass  into  the  bones  of  the  skull, 
through  small  foramina  which  may  be  seen  opening 
from  the  grooves  ; and  it  is  this  vascular  connexion 
which  produces  the  principal  union  between  the 
interior  of  the  cranium  and  its  lining  membrane. 

The  dental  or  inferior  maxillary  branch  given  off  Dental 

, • , , . ® , brand). 

nearly  opposite  to  the  last,  passes  vertically  down- 
wards, between  the  neck  of  the  jaw  and  the  in- 
ternal lateral  ligament,  to  enter  the  dental  foramen. 

It  then  passes  through  the  maxillary  canal  as  far  as 
the  symphysis  of  the  chin,  supplying  the  cancellated 
structure  of  the  bone,  the  teeth,  and  the  alveolar 
sockets : a branch,  or  more  properly  the  termination 
of  the  vessel  escapes  from  the  jaw  at  the  mental 
foramen,  and  becomes  lost  in  the  muscles  of  the 
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lower  lip,  where  it  anastomoses  with  the  facial 
artery.  The  dental  artery  is  accompanied  through- 
out its  course  by  the  nerve  of  the  same  name. 

The  second  order  of  vessels  given  off  by  the  in- 
ternal maxillary,  consist  entirely  of  muscular 
branches,  distributed  to  the  muscles  of  mastication, 
and  they  are  accordingly  divided  into  pterygoid, 
temporal,  masseteric,  and  buccal  branches,  which 
are  all  more  or  less  connected  with  the  nerves  sup- 
plying the  same  parts.  They  need  no  particular 
description,  as  they  take  the  shortest  course  to  their 
point  of  destination.  The  temporal  are  the  largest, 
and  ascend  in  the  temporal  fossa  close  to  the  bone : 
the  masseteric  pass  forwards  between  the  condyloid 
and  coronoid  processes  of  the  jaw ; while  the  buccal, 
consisting  of  two  or  three  long,  slender  and  tortuous 
twigs,  run  downwards  and  reach  the  face  between 
the  buccinator  and  masseter  muscles.  This  set  of 
vessels  anastomose  with  the  branches  of  the  facial 
and  temporal  artery  which  supply  the  same  struc- 
tures superficially. 

The  third  order  of  vessels  may  be  considered  as 
the  terminating  branches  of  the  internal  maxillary, 
and  are  given  off-  after  it  has  entered  the  spheno- 
maxillary fossa.  They  cannot  be  wholly  exposed 
without  sawing  away  the  bones  in  different  direc- 
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tions  ; but  their  course  may  be  traced  in  the  skull, 
by  following  the  different  canals  and  foramina  which 
issue  from  the  cavity  into  which  the  artery  is  re- 
ceived, and  where  it  makes  its  final  divisions.  It 
will  be  more  advantageous  for  the  student  to  adopt 
this  latter  method,  than  to  sacrifice  the  remainder  of 
his  dissection,  by  attempting  to  lay  bare  the  vessels 
along  their  entire  distribution. 

The  spheno-maxillary  fossa  is  a cavity,  or  rather  s pheno- 
a fissure,  situated  behind  and  below  the  orbit ; fossa!'3" 
bounded  anteriorly,  by  the  tuberosity  of  the  superior 
maxillary  bone ; posteriorly,  by  the  pterygoid  pro- 
cess of  the  sphenoid  bone ; and  internally  by  the 
nasal  plate  of  the  palate  hone,  which  separates  it 
from  the  nose : externally,  the  cavity  is  open  along 
its  whole  length,  facing  the  lower  part  of  the  tem- 
poral fossa ; above,  it  is  continuous  with  the  back 
part  of  the  spheno-maxillary  fissure  or  foramen 
lacerum  orbitale  inferius  ; below,  it  is  terminated  by 
the  junction  of  the  palate  bone  with  the  pterygoid 
plates  of  the  sphenoid. 

The  openings  into  the  fossa  are — first,  the  Ex- 
ternal, by  which  the  artery  enters  (this  is  hardly 
to  be  considered  as  a foramen,  since  it  includes  one 
whole  side  of  the  cavity)  ; secondly,  the  Internal,  or 
Foramen  Spheno-palatinum,  leading  into  the  pos- 
terior part  of  the  superior  chamber  of  the  nose  ; 
thirdly,  the  Posterior  or  Foramen  Pterygoideum, 
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forming  the  entrance  to  the  pterygoid  canal,  which, 
passing  directly  backwards,  terminates  on  the  ex- 
ternal base  of  the  skull,  close  to  the  foramen  lacerum 
basis  cranii  anterius ; fourthly,  the  Posterior  and 
Superior,  or  Foramen  Rotundum  of  the  sphenoid 
bone,  commimicating  with  the  cranial  cavity ; 
fifthly,  the  Anterior,  consisting  merely  of  a groove 
leading  to  the  infra-orbitar  canal ; sixthly,  the  In- 
ferior or  Palato-maxillary  canal,  which  descends 
vertically  and  terminates  on  the  roof  of  the  mouth 
by  the  palato-maxillary  or  posterior  palatine  fora- 
men. 

With  the  exception  of  the  foramen  rotundum, 
which  is  occupied  by  the  second  division  of  the  fifth 
pair  of  nerves,  each  of  these  apertures  transmits  one 
of  the  terminating  branches  of  the  internal  maxil- 
lary artery.  They  are  therefore  five  in  number — 
the  Alveolar — the  Spheno-palatine — the  Pterygoid 
— the  Infra-orbitar — and  the  Palato-maxillary. 

The  alveolar  or  superior  dental  is  given  off  just 
at  the  entrance  of  the  fossa,  or  sometimes  before 
the  trunk  of  the  maxillary  has  reached  the  cavity, 
so  that  it  may  rather  be  considered  as  intermediate 
between  the  second  and  third  order  of  branches.  It 
runs  round  the  tuberosity  of  the  upper  jaw,  just 
above  the  alveolar  process,  and  terminates  by  minute 
twigs  which  pierce  the  bone,  some  to  supply  the 
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molar  and  bicuspides  teeth,  and  others  to  enter  the 
antrum  of  Highmore. 

The  spheno-palatine  or  lateral  nasal,  reaches  the 
cavity  of  the  nose  through  the  opening  of  the  same 
name,  and  spreads  upon  the  pituitary  membrane. 
Some  of  its  branches  pass  backwards  to  the 
pharynx,  while  a remarkable  one  may  be  traced 
downwards  along  the  septum  to  the  foramen  inci- 
sivum,  where  it  inosculates  with  the  palato-maxil- 
lary. 

The  pterygoid  branch  is  exceedingly  minute,  and 
after  passing  through  the  pterygoid  canal  becomes 
lost  about  the  base  of  the  skull. 

The  infra-orbitar  is  the  most  considerable  of  the 
whole  set,  and  runs  upwards  and  forwards  to  enter 
the  canal.  It  there  detaches  some  twigs  to  the 
orbit,  to  the  antrum  of  Highmore,  to  the  incisor  and 
cuspidati  teeth,  and  then  emerges  at  the  infra- 
orbitar  foramen,  between  the  levator  labii  and 
levator  anguli  oris  muscles,  where  it  divides  mi- 
nutely, and  anastomoses  with  the  facial  and  trans- 
verse facial  arteries. 

The  palato-maxillary  or  descending  or  posterior 
palatine  branch,  passes  downwards  through  the 
canal  of  that  name,  and  reaches  the  roof  of  the 
mouth,  where  it  is  continued  forwards  by  the  side  of 
the  alveolar  process,  lying  between  the  bone  and 
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the  lining  membrane  of  the  mouth,  both  of  which 
it  supplies.  It  terminates  by  entering  the  foramen 
incisivum  and  joining  with  the  descending  branch  of 
the  spheno-palatine.  While  still  within  the  palato- 
maxillary canal,  this  vessel  detaches  one  or  more 
small  twigs  which  pass  through  small  holes  in  the 
palate  bone,  to  be  lost  in  the  velum  pendulum 
palati. 

Although  these  terminating  branches  of  the  in- 
ternal maxillary  cannot  be  followed  throughout  their 
course,  yet  we  may  generally  obtain  a view  of  the 
division  of  the  artery,  by  carefully  clearing  away  the 
fat  and  cellular  membrane  which  fills  up  the  open- 
ing of  the  spheno-maxillary  fossa ; and  at  a future 
time  this  may  be  enlarged  by  sawing  away  a portion 
of  the  walls. 

second  and  The  student  may  now  with  advantage  make  him- 
sion'of'ti'e  self  acquainted  with  the  second  and  third  divisions 
«ieVves!ir  °f  of  the  fifth  pair  of  nerves,  both  of  which  are  inti- 
mately associated  with  the  branches  of  the  internal 
maxillary  artery. 

Second  divi-  The  second  or  superior  maxillary  division  of  the 
fifth  pair  leaves  the  cranium  through  the  foramen 
rotundum,  and  becomes  lodged  in  the  upper  paid  of 
the  spheno-maxillary  fossa,  where  it  divides  into 
its  brandies,  three  portions — the  Alveolar  Branch — the  Infra- 
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orbitar  Branch — Branches  which  join  the  spheno- 
palatine ganglion. 

The  alveolar  or  superior  dental  branch,  leaves  superior 
the  fossa  through  the  external  opening,  and  passing  branch, 
round  the  tuberosity  of  the  superior  maxilla,  enters 
several  minute  canals  which  convey  it  to  the  molar 
and  bicuspides  teeth.  This  nerve  generally  comes 
off  by  two  or  more  filaments,  and  is  partly  distri- 
buted to  the  buccinator  and  pterygoideus  interims 
muscles. 

The  infra-orbitar  branch,  which  is  the  largest,  lufra-orbitar 
and  apparently  the  continuation  of  the  original  binncl1’ 
trunk,  passes  forwards  across  the  upper  part  of  the 
fossa  and  enters  the  infra-orbitar  canal,  whence  it 
emerges  at  the  foramen  of  the  same  name,  and 
spreads  under  the  levator  labii  superioris  muscle. 

Its  ultimate  distribution  on  the  face  has  already  been 
described  (p.  14).  Just  before  it  enters  the  canal,  the 
infra-orbitar  nerve  sends  off  the  malar  twig,  which,  Malar  twig, 
after  traversing  the  malar  bone,  makes  its  appear- 
ance on  the  cheek  (p.  14).  A second  filament  is  de- 
tached just  before  the  nerve  arrives  at  the  infra- 
orbitar  foramen,  which  descends  through  the  ante- 
rior walls  of  the  maxillary  antrum,  and  is  distributed 
to  the  lining  membrane  of  the  cavity,  as  well  as  to 
the  cuspidatus  and  incisor  teeth. 

The  third  portion  of  the  second  division  of  the  Branches  0r 
fifth  consists  of  three  or  four  short  thick  nerves,  Mecke™'1'1 

ganglion. 
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which  descend  in  the  fossa  for  the  space  of  a few 
lines,  and  terminate  in  an  enlargement  which  has 
received  the  name  of  the  spheno-palatine  ganglion, 
or  the  ganglion  of  Meckel. 

Although  Meckel’s  ganglion  is  justly  considered 
to  form  part  of  the  sympathetic  system,  which  has 
not  yet  come  under  our  observation,  yet,  as  it  is  in- 
timately connected  with  the  second  division  of  the 
fifth  by  the  third  portion  just  described,  and  as  its 
branches  accompany  those  of  the  internal  maxillary 
artery  through  the  spheno-palatine,  pterygoid,  and 
palato-maxillary  foramina,  it  will  be  better  to  follow 
them  up  at  the  present  time. 

The  ganglion  of  Meckel  is  situated  nearly  in  the 
centre  of  the  spheno-maxillary  fossa,  immediately 
opposite  to  the  spheno-palatine  foramen,  where  it  is 
closely  invested  with  dense  cellular  membrane,  and 
involved  in  the  divisions  of  the  maxillary  artery.  It 
sends  off  three  branches — the  Spheno-palatine — 
che  Palato-maxillary — the  Pterygoid. 

The  spheno-palatine  or  lateral  nasal  nerve,  di- 
vides immediately  into  four  or  five  branches  which 
enter  the  nose  through  the  foramen  of  the  same 
name.  These  again  subdivide  into  very  minute 
fibrillae  which  are  distributed  to  the  pituitary  mem- 
brane lining  the  nasal  cavity : one  filament  larger 
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than  the  rest  is  continued  along  the  septum  to  the 
foramen  incisivum,  where  it  joins  with  the  palato- 
maxillary nerve.  At  the  point  of  junction  there  is 
an  enlargement  called  the  Ganglion  of  Cloquet. 

The  palato-maxillary  or  posterior  palatine  nerve,  Painto-ma* 
descends  through  the  canal  of  that  name,  and 
reaches  the  roof  of  the  mouth  by  the  posterior 
palatine  foramen.  It  then  spreads  in  the  mem- 
brane lining  the  hard  palate,  the  principal  branches 
being  continued  forwards  towards  the  foramen  inci- 
sivum, where  they  terminate  in  the  ganglion  of 
Cloquet.  Before  entering  the  palato-maxillary 
canal,  this  nerve  sends  two  filaments  to  the  soft 
palate  and  fauces,  one  of  which  passes  through  a 
separate  canal  in  the  palate  bone,  while  the  other 
runs  down  between  the  pterygoideus  externus 
muscle  and  the  tuberosity  of  the  superior  maxilla. 

The  pterygoid  or  vidian  nerve  consists  of  two  Pterygoid 
branches,  which  however  are  so  closely  united  on  ner'e' 
leaving  the  ganglion,  as  to  present  the  appearance  of 
but  one  trunk.  It  passes  horizontally  backwards 
through  the  pterygoid  canal,  and  pierces  the  fibrous 
structure  which  fills  up  the  foramen  lacerum  basis 
cranii  anterius.  Here  the  two  branches  separate 
from  each  other : the  one,  called  the  Inferior,  enters 
the  carotid  canal,  and  terminates  by  forming  junc- 
tions with  the  ascending  filaments  sent  up  from  the 
first  cervical  ganglion  of  the  Sympathetic:  the 
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other  branch  or  superior  pterygoid  nerve  passes 
through  the  lacerated  opening  into  the  cranium, 
runs  along  a groove  in  the  petrous  portion  of  the 
temporal  bone,  and,  entering  the  foramen  innomina- 
tum,  reaches  the  canal  of  Fallopius,  where  it  becomes 
firmly  and  inseparably  united  to  the  facial  nerve. 
It  has,  however,  generally  been  described  as  pass- 
ing through  the  canal  in  contact  merely  with  the 
facial,  and  without  any  actual  junction  of  their 
fibres : moreover,  it  is  said  to  be  the  identical 
branch,  which,  under  the  name  of  chorda  tympani, 
separates  itself  from  the  portio  dura  just  above  the 
stylo-mastoid  foramen,  and  enters  the  tympanum  by 
the  side  of  the  pyramid.  It  then  crosses  the  tym- 
panum between  the  long  eras  of  the  incus  and  the 
manubrium  of  the  malleus,  being  closely  attached 
to  the  latter,  and  finally  leaves  the  skull  at  the 
glenoid  fissure,  making  its  appearance  on  the  ex- 
ternal base,  just  behind  and  internal  to  the  temporo- 
maxillary  articulation.  Passing  downwards  and  in- 
wards behind  the  neck  of  the  jaw,  the  chorda  tym- 
pani becomes  attached  to  the  gustatory  nerve  just 
as  the  latter  is  emerging  from  between  the  two 
pterygoid  muscles  : it  is  represented,  however,  as 
again  separating  itself,  in  order  that  it  may  finally 
terminate  in  the  submaxillary  gland,  being  in  fact 
the  branch  which  has  already  been  mentioned  as 
given  off  to  that  organ  from  the  gustatory  nerve 
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(p.48),  which  latter  probably  furnishes  some  addi- 
tional filaments.  Before  the  nerve  enters  the  gland, 
a small  ganglion  or  rather  plexus  is  produced. 

On  comparing  the  distribution  of  the  second  di- 
vision of  the  fifth  (inclusive  of  the  nerves  emanating 
from  Meckel’s  ganglion),  with  the  vessels  previously 
described,  we  shall  find  that  the  nerves  precisely 
correspond  with  the  third  order  of  branches  sent  off 
by  the  internal  maxillary  artery ; that  they  both  arise_ 
in  the  same  region,  that  they  both  leave  the  spheno- 
maxillary fossa  by  the  same  foramina,  they  are  dis- 
tributed to  the  same  parts,  and  are  designated  by 
the  same  names. 

Following  up  the  analogy  which  we  have  just  Third  di\i- 
described  as  existing  between  the  nerves  and  vessels  fifth  pair, 
of  these  parts,  we  may  now  proceed  to  trace  the  * 
distribution  of  the  third  division  of  the  fifth  pair, 
the  branches  of  which  will  be  found  to  coincide  with 
the  first  and  second  order  of  vessels  given  off  by  tire 
internal  maxillary  artery. 

By  carefully  disarticulating  the  condyle  of  the  Mode  of  dis- 
lower  jaw,  and  then  cautiously  raising  it  together  plajlU£lt' 
with  the  pterygoideus  externus  muscle,  wre  shall 
bring  into  view  the  main  trunk  of  the  third  division 
of  the  fifth  or  inferior  maxillary  nerve,  as  it  issues 
from  the  foramen  ovale  of  the  sphenoid  bone. 

F 
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This  nerve,  at  its  exit  from  the  cranium,  is  situated 
between  the  pterygoideus  externus  and  circum- 
flexus  palati  muscles,  where  it  separates  into  two 
portions,  one  of  which  is  destined  to  supply  the 
muscles  of  mastication,  while  the  other  descends  to 
the  tongue  and  lower  jaw*. 

The  first  or  muscular  portion  of  the  third  division 
of  the  fifth  immediately  separates  into  several  twigs, 
which,  according  to  the  muscles  they  supply,  are 
respectively  denominated — Pterygoid — Temporal 
— Masseteric — Buccal. 

The  pterygoid  twigs  are  deeply  seated  and  diffi- 
cult to  expose;  they  are  generally  two  in  number, 
and  pass  immediately  to  enter  the  muscles  of  that 
name. 

The  temporal  twigs  are  larger,  consisting  of  two 
or  sometimes  more  branches,  which  ascend  in  the 
temporal  fossa  closely  applied  to  the  bone;  after 
ramifying  through  the  muscle,  some  of  their  fila- 
ments pierce  the  fascia  to  join  with  the  temporal 
portion  of  the  facial  nerve. 

The  masseteric  is  a single  twig  which  comes 
forwards  above  the  pterygoideus  extemus,  and 
passing  through  the  semilunar  notch  between  the 

* It  will  be  shewn  hereafter  that  these  two  portions  of 
the  third  division  of  the  fifth  arise  separately  from  the  brain ; 
that  the  one  is  a nerve  of  motion,  the  other  of  sensation. 
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condyloid  and  coronoid  processes  of  the  lower  jaw, 
or  rather  between  the  internal  lateral  ligament  and 
the  edge  of  the  temporal  muscle,  reaches  the  poste- 
rior surface  of  the  masseter.  This  nerve  was 
necessarily  divided  when  the  muscle  which  it  sup- 
plies was  removed  (p.50). 

The  buccal  twig  passes  downwards  and  forwards,  Buccal, 
and  makes  its  appearance  from  between  the  two  ori- 
gins of  the  external  pterygoid  muscle,  where  it  has 
already  been  noticed  (p.52).  Continuing  this  course, 
it  reaches  the  buccinator,  ramifying  on  its  surface, 
and  sending  some  superficial  filaments  between  that 
muscle  and  the  masseter  to  join  with  the  facial  nerve. 

All  these  muscular  branches  are  more  or  less 
connected  with  the  corresponding  arteries. 

The  second  portion  of  the  third  division  of  the  Second  por 
fifth  is  much  the  largest,  and  divides  behind  the 
pterygoideus  extemus  into  three  branches — the 
Gustatory — the  Dental — the  Auricular.  The  two 
first  of  these  pass  downwards  and  forwards,  and 
have  been  already  noticed  at  the  commencement  of 
this  section  as  emerging  between  the  pterygoid 
muscles  (p.52). 

The  gustatory  nerve,  while  still  behind  the  ptery-  Gustatory 
goideus  extemus,  receives  the  chorda  tympani,  and  “er'  e' 
also  forms  one  or  sometimes  more  junctions  with 
the  dental.  It  then  descends  between  the  ascending 

f 2 


68 


NERVES  AND  VESSELS  SUPPLYING  THE  TONGUE 


Denial 

nerve. 


Auricular 

brand). 


ramus  of  the  jaw  and  the  internal  pterygoid  muscle, 
and  emerging  below,  between  the  insertion  of  this 
last  and  the  origin  of  the  mylo-hyoideus,  passes  to 
the  tongue,  as  has  already  been  detailed  (p.47). 

The  dental  nerve  passes  downwards  and  forwards 
to  reach  the  maxillary  foramen.  It  lies  external  to 
the  gustatory,  and  becomes  separated  from  it  by 
that  slip  of  the  internal  lateral  ligament  which  is 
attached  to  the  edge  of  the  foramen,  between  which 
and  the  ascending  ramus  of  the  jaw  it  is  situated, 

close  contact  with  the  artery.  Before  entering 
the  bone,  the  nerve  detaches  the  mylo-hyoidean 
branch,  which,  descending  along  a groove  in  the 
vertical  plate,  is  distributed  to  the  mylo-hyoideus 
and  digastricus  muscles  (p.  36).  The  main  trunk  of 
the  nerve  is  then  continued  along  the  maxillary 
canal,  where  it  supplies  the  whole  of  the  lower 
teeth,  and  transmits  a considerable  branch  through 
the  foramen  mentale,  which  ramifies  in  the  under 
lip  (p.  15). 

The  auricular  or  superficial  temporal  branch 
passes  behind  the  neck  of  the  jaw  to  enter  the 
parotid  gland;  it  there  communicates  with  the  facial 
nerve,  and  detaches  filaments  to  the  temporo-max- 
illary  articulation,  to  the  meatus  extemus,  and  the 
auricle  of  the  ear.  Then,  rising  through  the  sub- 
stance of  the  gland,  it  passes  just  behind  the  root  of 
the  zygoma,  and  dividing  into  two  or  more  twigs, 
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ascends  over  the  temporal  fascia,  to  supply  the  in- 
teguments covering  the  side  of  the  cranium  (p.  10). 

In  comparing  the  distribution  of  the  third  divi- 
sion of  the  fifth,  with  the  first  and  second  order  of 
branches  from  the  internal  maxillary  artery,  the 
analogy  will  be  found  slightly  defective,  for  on  the 
one  hand  we  find  a nerve,  the  gustatory,  with  no 
corresponding  artery;  on  the  other,  we  shall  see  an 
artery,  the  spheno-spinal  with  no  accompanying 
nerve.  The  auricular  nerve  is  likewise  destitute  of 
any  regular  comitant  vessel. 


[Observations. — We  have  now  completed  the 
dissection  of  all  the  branches  from  the  external 
carotid  artery,  with  the  exception  of  the  ascending 
pharyngeal ; and  we  have  likewise  traced  the  nerves 
which  are  distributed  about  the  face,  the  jaws,  the 
tongue,  the  mouth,  and  the  fauces.  The  next 
section  will  comprise  the  more  deeply  seated  parts 
immediately  beneath  the  cranium;  to  understand 
which,  an  accurate  knowledge  of  the  external  base 
of  the  skull,  the  points  to  which  muscles  are  at- 
tached, and  the  relative  position  of  the  foramina,  is 
absolutely  necessary]. 
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DEEPLY  SEATED  NERVES  AND  VEeSELS 


• SECTION  IV. 

DESCRIPTION  OF  VESSELS  AND  NERVES  LYING 
DEEPLY  SEATED  UPON  THE  CERVICAL  VER- 
TEBRAE, IMMEDIATELY  BELOW  THE  BASE  OF 
THE  SKULL,  TO  THE  OUTER  SIDE  OF  THE 
PHARYNX,  AND  BROUGHT  INTO  VIEW  BY  RE- 
MOVING THE  LOWER  JAW  AND  STYLOID 
MUSCLES. 


PART  I. 

The  ascending  pharyngeal,  and  internal  carotid 
arteries,  passing  upwards  towards  the  base  of 
the  skull. 

The  lower  jaw  should  now  be  removed  or  toned 
to  one  side,  in  order  to  display  the  vessels  and 
nerves  which  lie  directly  anterior  to  the  spinal 
column,  and  pass  to  or  from  the  base  of  the  skull. 
Those  branches  of  the  external  carotid  already 
traced,  may  also  be  divided,  and  the  trunk  tinned 
aside.  The  styloid  process  of  the  temporal  bone 
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should  (after  the  muscles  arising  from  it.  have  been 
carefully  dissected)  be  sawn  through  close  to  its 
root,  and  thrown  over  towards  the  inner  side,  but 
still  preserving  the  insertion  of  the  muscles  so  that 
it  can  easily  be  restored  to  its  former  position. 

Thus  we  shall  be  enabled  to  lay  bare  the  deeply  Deeply 

. ..  . . . • • seated  ves- 

seated  parts  of  . this  region,  consisting  of — 1st,  the  seisand 

nerves. 

Ascending  Pharyngeal  Artery — the  Internal  Ca- 
rotid Artery,  both  of  which  ascend  towards  the 
cranium;  2nd,  the  Glosso-pharyngeal  Nerve — 
the  Pneumo-gastric  Nerve — the  Spinal  Accessory 
Nerve — the  Lingual  Nerve — the  Internal  Jugular 
Vein,  which  issue  from  the  skull  through  the  pos- 
terior lacerated  and  condyloid  foramina,  and  pass 
downwards  in  different  directions.  All  these  struc- 
tures, together  with  the  first  cervical  ganglion  of  Their  sitna- 
the  sympathetic,  are  resting  on  the  rectus  capitis  tl0U' 
anticus  and  lateralis  muscles,  bounded  internally  by 
the  pharynx,  externally  by  the  vaginal  and  mastoid 
processes  of  the  temporal  bone.  They  are  all 
placed  in  close  juxta-position,  the  nerves  more  espe- 
cially being  most  intimately  connected  to  each 
other. 

The  pharyngeal  artery  should  first  be  dissected  in  Ascendiue 
order  to  complete  the  branches  of  the  external  artery'!86’1' 
carotid;  but  in  tracing  it  we  must  be  careful  to 
avoid  the  filaments  of  the  nerves  just  enumerated, 
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many  of  which  are  in  close  connection  with  the 
vessel. 

The  ascending  phai-yngeal  branch  commonly 
arises  from  the  early  part  of  the  external  carotid, 
but  is  often  given  off  much  higher  up.  It  dips  be- 
hind the  stylo-glossus  and  stylo-pharyngeus  muscles, 
and  then  ascends  towards  the  base  of  the  skull  be- 
tween the  pharynx  and  the  internal  carotid  artery. 
In  its  course,  it  detaches  internal  and  external 
branches ; the  former,  also  the  largest,  are  three  or 
four  in  number,  and  supply  the  pharynx,  fauces,  and 
tonsil  glands;  the  latter  are  distributed  to  the  recti 
muscles,  and  to  the  nerves  lying  upon  them,  more 
especially  to  the  first  cervical  ganglion,  with  which 
the  trunk  of  the  vessel  is  more  or  less  connected. 
On  reaching  the  base  of  the  skull,  the  ascending 
pharyngeal  divides  into  several  twigs,  some  of  which 
ramify  on  the  Eustachian  tube,  whilst  others  enter 
the  cranium  through  the  anterior  and  posterior 
lacerated,  and  the  condyloid  foramina.  These  last 
are  distributed  to  the  dura  mater,  or  rather  to  the 
bones  which  that  membrane  lines. 

The  internal  carotid  artery  may  now  be  traced 
upwards  from  its  origin,  to  the  carotid  foramen  of 
the  temporal  bone  by  which  it  enters  the  skull. 
The  dissection  requires  considerable  care,  to  avoid 
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injuring  the  nerves  descending  from  the  cranium, 
some  of  which  cross  before  the  vessel. 

The  internal  carotid  is  given  off  from  the  com- 
mon trunk  about  opposite  to  the  third  cervical  ver- 
tebra, and,  curving  slightly  outwards  in  the  first 
part  of  its  ascent,  lies  on  the  rectus  capitis  major, 
which  separates  it  from  the  roots  of  the  transverse 
processes.  It  then  turns  a little  inwards,  still  cor- 
responding to  the  above  muscle,  but  separated  from 
it  by  the  superior  cervical  ganglion,  and  higher-  up 
by  all  the  nerves  which  issue  from  the  posterior 
lacerated  and  condyloid  foramina,  on  which  there- 
fore the  vessel  may  be  said  to  lie.  On  the  outer 
side  of  the  artery  is  the  internal  jugular  vein,  which 
sinks  to  a plane  somewhat  posterior  as  they  ap- 
proach the  base : on  the  inner  side  we  find  the  as- 
cending pharyngeal  artery  and  the  pharynx.  An- 
teriorly, the  internal  carotid  is  crossed  by  the  stylo- 
glossus and  stylo-pharyngeus  muscles,  by  the  glosso- 
pharyngeal nerve  and  the  pharyngeal  branch  of  the 
par  vagum,  which,  together  with  the  styloid  process 
of  the  temporal  bone  and  a portion  of  the  parotid 
gland,  separate  it  from  the  external  carotid.  The 
lingual  nerve  also  crosses  before  the  artery  lower 
down,  but  does  not  separate  the  two  great  trunks. 

No  branches  are  given  off  by  the  carotid  prior 
to  its  entrance  into  the  skull. 
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PART  II. 

The  glosso-pharyngeal,  pneumogastric,  spinal  ac- 
cessory, and  lingual  nerves,  descending  from  the 
posterior  lacerated  and  condyloid  foramina,  and 
connected  with  the  first  cervical  ganglion. 


Reference  to  It  will  be  found  rather  difficult  to  display  the 

foramiua  at  , . . • 

the  base  of  upper  portion  of  the  internal  carotid  artery,  together 
with  the  jugular  vein  and  the  nerves,  as  they  emerge 
from  the  base  of  the  skull ; but  their  precise  rela- 
tive situation  may  easily  be  ascertained,  by  examin- 
ing the  position  of  the  different  foramina  which 
allow  their  passage. 

The  artery,  the  vein,  the  glosso-pharyngeal, 
pneumo-gastric,  accessory,  and  lingual  nerves,  oc- 
cupy three  foramina,  which  although  widely  se- 
parated from  each  other  at  their  internal  or  cranial 
orifices,  are  crowded  together  into  a very  small 
space  at  the  external  base  of  the  skull.  Of  these 
three  openings,  the  carotid  canal  is  the  most  ante- 
rior, afid  contains,  besides  the  artery,  some  small 
twigs  which  ascend  from  the  first  cervical  ganglion 
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of  the  sympathetic.  Immediately  behind  this,  is 
the  foramen  lacerum  basis  cranii  posterius,  a some- 
what lengthened  fissure,  extending  obliquely  for- 
wards and  inwards  in  the  direction  of  the  petrous 
portion  of  the  temporal  and  corresponding  edge  of 
the  occipital  bone.  A process  of  dura  mater,  and 
frequently  aseptun^oTbone,  divides  this  opening  into 
two  canals,  the  outer  and  posterior  of  which  consti- 
tutes the  jugular  fossa,  and  contains  the  commence- 
ment of  the  internal  jugular  vein,  while  the  inner 
and  anterior  transmits  the  glosso-pharyngeal,  pneu- 
mo-gastric  and  accessory  nerves,  which  pass  out,  the 
one  behind  the  other,  in  the  same  order  as  they  are 
mentioned.  A little  posterior  to  the  foramen  lace- 
rum, and  completely  to  its  inner  side,  is  the  anterior 
condyloid  opening  for  the  passage  of  the  lingual 
nerve. 

A view  of  the  skull  will  soon  make  us  familiar 
with  the  relative  situation  of  these  structures  where 
they  are  connected  to  the  base,  and  will  facilitate 
the  dissection  of  the  four  nerves  ; all  of  which,  as 
they  emerge  from  the  cranium,  pass  behind  the 
carotid  artery  and  make  their  appearance  between 
that  trunk  and  the  jugular  vein. 


The  internal  jugular  vein  is  formed  by  the  union  jugular 
of  the  sinuses  which  convey  the  blood  from  the  'e'“ 
brain,  and  leaves  the  cranium  through  the  outer 
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and  back  part  of  the  lacerated  opening,  situated 
therefore  externally  and  posteriorly  to  the  entrance  of 
the  carotid.  From  this  artery  it  is  at  first  separated 
by  the  glosso-pharyngeal,  pneumo-gastric,  acces- 
sory and  lingual  nerves ; hut  soon  gaining  the 
same  plane,  it  descends  along  the  neck  on  the  outer 
side,  first  of  the  internal,  and  afterwards  of  the 
common  carotid.  Just  above  the  opening  of  the 
chest,  the  vein  meets  the  subclavian  at  right  angles, 
and  the  junction  of  the  two  is  denominated  the  vena 
innominata,  right  or  left. 

About  opposite  to  the  angle  of  the  jaw,  the  inter- 
nal jugular  vein  is  connected  to  the  external  by  a 
pretty  considerable  branch : a little  lower  down,  it 
receives  the  pharyngeal,  facial,  lingual,  superior 
thyroideal,  and  occipital  veins.  It  will  thus  be 
seen,  that  the  internal  jugular  receives  all  the  veins 
corresponding  to  the  branches  of  the  external  caro- 
tid artery,  with  the  exception  of  the  temporal,  in- 
ternal maxillary,  and  posterior  aural,  which,  by  their 
junction,  form  the  external  jugular.  This  arrange- 
ment, however,  is  subject  to  frequent  varieties.  In 
its  subsequent  course  down  the  neck,  the  internal 
jugular  receives  no  branches  of  importance. 

The  glosso-pharyngeal  nerve  leaves  the  cranium 
anteriorly  to  the  pneumo-gastric  and  accessory, 
and  passing  downwards,  outwards,  and  forwards, 
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crosses  behind  the  carotid,  and  makes  its  appear- 
ance between  that  vessel  and  the  internal  jugular 
vein.  In  this  situation,  it  descends  behind  the  stylo- 
pharyngeus  muscle,  at  the  under  edge  of  which,  it 
comes  more  distinctly  into  view,  and  there  divides 
into  a glossal  and  a pharyngeal  branch. 

The  glossal  is  the  largest  and  most  distinct.  It  Glossal 
passes  inwards  before  the  carotid,  closely  adherent 
to  the  under  surface  of  the  stylo-pharyngeus  which 
it  supplies  ; but,  previous  to  the  insertion  of  the 
muscle,  the  nerve  winds  over  it,  and  enters  the  side 
of  the  base  of  the  tongue,  immediately  below  the 
attachment  of  the  stylo-glossus.  Here  it  divides 
minutely ; some  fibres  pass  downwards  to  the  fauces 
and  tonsil  glands,  others  are  lost  in  the  muscles  at 
the  base  of  the  tongue,  more  particularly  the  hyo- 
glossus  ; but  by  far  the  largest  twigs  run  under  the 
mucous  membrane,  to  terminate  in  the  follicles  and 
the  papillae  capitatae  which  are  situated  at  the  root 
of  the  organ. 

The  second  or  pharyngeal  division  of  the  glosso-  Pharyngeal 
pharyngeal  nerve,  consists  of  four  or  five  delicate 
filaments  which  sometimes  come  off  separately, 
sometimes  from  a common  branch.  These  all  cross 
before  the  carotid,  and  pass  inwards  with  different 
degrees  of  obliquity  towards  the  pharynx,  forming, 
in  conjunction  with  some  twigs  derived  from  other 
sources,  the  pharyngeal  plexus,  and  finally  distri- 
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buted  to  the  constrictors  and  lining  membrane  of 
that  cavity.  A few  slender  fibrillae  also  pass  down 
along  the  carotid  to  assist  in  the  composition  of  the 
carotid  plexus. 

The  glosso-pharyngeal  forms  communications 
with  the  nerves  which  accompany  it  from  the 
cranium,  also  with  the  lingual,  facial,  and  sympa- 
thetic. 

The  pneumo-gastric  nerve,  or  par  vagum,  leaves 
the  cranium  through  the  lacerated  opening,  imme- 
diately posterior  to  the  glosso-pharyngeal,  crosses 
behind  the  carotid  artery,  and  then  descends  be- 
tween it  and  the  jugular  vein.  This  last  situation 
it  maintains  throughout  the  whole  of  the  neck. 
Directly  after  leaving  the  skull,  the  nerve  becomes 
enlarged  into  a sort,  of  ganglion,which  is  surrounded 
by  a very  strong  dense  membrane,  including  the 
glosso-pharyngeal,  lingual,  and  accessory  nerves, 
with  the  ascending  branches  of  the  sympathetic, 
and  involving  the  upper  part  of  the  first  cervical 
ganglion.  All  these  structures  thus  become  firmly 
and  almost  inseparably  united  to  each  other,  both 
by  the  cellular  tissue  which  encloses  them,  and  by 
numerous  nervous  filaments  passing  from  one  to  the 
other.  In  its  course  down  the  neck,  the  par  vagum 
is  contained  in  the  posterior  part  of  the  carotid 
sheath,  having  first  the  internal  and  subsequently 
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the  common  carotid  artery  to  its  inner  side,  while 
the  jugular  vein  is  external,  and  likewise  covers  it 
in  such  a manner,  that  on  opening  the  sheath,  you 
do  not  discover  the  nerve  until  the  two  vessels  are 
separated  from  each  other.  At  the  bottom  of  the 
neck,  the  par  vagmn  enters  the  chest  through  its 
upper  opening ; on  the  right  side,  crossing  between 
the  subclavian  artery  and  vein  ; on  the  left  side, 
passing  behind  the  left  vena  innominata,  and 
afterwards  before  the  arch  of  the  aorta,  just  where 
that  vessel  detaches  the  left  subclavian  artery.  The 
entrance  of  the  nerve  into  the  thoracic  cavity  will 
be  better  seen  at  a future  period,  when  the  sterno- 
cleido-mastoideus  muscle  has  been  removed. 

The  branches  given  off  from  the  pneumo-gastric  its  branches, 
nerve  during  its  cervical  course  are — the  Pharyn- 
geal— the  Superior  Laryngeal — the  Cardiac — some 
small  twigs  of  connexion. 

The  pharyngeal  branch  is  detached  a little  way  Pharyngeal 
below  the  base  of  the  skull,  and  passes  downwards 
and  inwards  before  the  internal  carotid,  where  it 
divides  into  several  filaments,  some  of  which  de- 
scend upon  the  artery,  while  the  others  join  with 
the  glosso-pharyngeal  twigs  to  assist  in  forming 
the  pharyngeal  plexus. 

The  superior  laryngeal  branch  comes  oft’  from  superior 

x " laryngeal 

the  trunk  of  the  par  vagum,  a short  distance  below  branch, 
the  former,  and  also  passes  downwards  and  inwards, 
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but  behind  the  carotid.  It  continues  deeply  seated 
till  it  reaches  the  space  between  the  thyroid  car- 
tilage and  the  os  hyoides : here  it  rises  towards 
the  superior  thyroideal  artery,  and  piercing  the 
broad  ligament,  enters  the  upper  part  of  the  larynx. 
Previously  to  this,  it  sends  off  a twig  which  de- 
scends by  the  side  of  the  larynx,  furnishes  a long 
slender  branch  to  the  crico-tliyroideus  muscle,  and 
forms  junctions  with  the  inferior  laryngeal  nerves 
The  distribution  of  the  superior  laryngeal,  after  it 
has  pierced  the  thyro-hyoideal  ligament,  must  be 
traced  when  the  larynx  has  been  removed.  It 
will  then  be  found  to  divide  into  a number  of  fila- 
ments which  ramify  in  the  space  between  the  side 
of  the  thyroid  cartilage  and  the  mucous  membrane, 
lining  the  interior  of  the  cavity.  Some  of  these 
supply  the  arytenoidei  obliqui  and  transversus 
muscles,  the  thyro  and  aryteno-epiglottidei,  while 
the  rest  are  lost  on  the  mucous  membrane  of  the 
pharynx  and  larynx,  more  especially  about  the 
epiglottis  and  the  rima.  Numerous  junctions  are 
also  effected  between  this  nerve  and  the  inferior 
laryngeal. 

The  remaining  branches  of  the  par  vagum  consist, 
of  a twig  joining  the  descendens  lingualis  about 
opposite  to  the  bifurcation  of  the  common  carotid, 
of  small  branches  to  the  coats  of  that  artery,  and  of 
cardiac  filaments.  The  latter  are  sent  off  in  the 
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lower  part  of  the  neck,  and  passing  into  the  chest, 
become  lost  in  the  cardiac  plexus  which  surrounds 
the  commencement  of  the  aorta. 

These  are  all  the  branches  sent  off  by  the  par 
vagum  in  its  course  through  the  neck ; but  after  it 
has  entered  the  thorax,  it  detaches  a considerable 
nerve  called  the  recurrent  or  inferior  laryngeal, 
which  ascends  again  towards  the  larynx,  and  is  dis- 
tributed to  those  parts  of  the  organ  which  were  left 
unsupplied  by  the  superior  branch  of  the  same 
name  just  described.  This  branch  may  be  traced 
with  greater  facility  at  a future  period  of  the  dis- 
section. 

The  spinal  accessory  nerve  is  the  last  and  the  Accessory 
most  posterior  of  the  three  trunks  which  descend  "u'u 
through  the  lacerated  opening  of  the  skull.  Like 
the  other  two,  it  passes  behind  the  carotid  artery, 
making  its  appearance  between  it  and  the  internal 
jugular  vein.  It  then  crosses  before  the  latter 
vessel,  and  continues  its  previous  course  downwards 
and  outwards,  to  enter  the  inner  edge  of  the  sterno- 
cleido-mastoideus  about  one-third  below  the  inser- 
tion of  the  muscle. 

On  leaving  the  skull,  the  accessory  is  closely 
attached  to  the  pneumo-gastric  nerve,  and  after- 
wards becomes  adherent  to  the  lingual,  to  both  of 
which  it  gives  branches  of  connexion,  and  also  fur- 
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nishes  one  or  more  twigs  which  generally  pass 
before  the  carotid,  to  join  the  pharyngeal  plexus. 

"While  within  the  substance  of  the  sterno-mas- 
toideus,  it  detaches  several  filaments  which  ramify 
through  its  interior,  hut  the  main  trunk  of  the  nerve 
re-appears  at  the  outer  edge  of  the  muscle,  forms 
junctions  with  the  cervical  nerves,  and  becomes 
finally  lost  in  the  trapezius,  as  has  already  been  de- 
scribed (p.  4). 

Although  the  description  of  these  three  trunks, 
the  glosso-pharyngeal,  pneumo-gastric  and  acces- 
sory may  appear  somewhat  intricate,  yet  their 
general  course  may  be  simplified  by  remembering, 
that  they  all  pass  out  of  the  cranium  through  the 
posterior  lacerated  opening,  that  they  all  cross  be- 
hind the  internal  carotid  artery  and  make  their  ap- 
pearance between  that  vessel  and  the  internal 
jugular  vein  : then,  that  the  middle  nerve,  or  the 
pneumo-gastric,  descends  vertically  between  the  two 
great  vessels  ; that  the  anterior,  or  glosso-pliaryn- 
geal  passes  downwards  and  inwards  to  the  tongue 
and  pharynx,  crossing  before  the  artery  ; that  the 
posterior,  or  the  accessory,  runs  downwards  and 
outwards,  crossing  before  the  vein. 

The  last  nerve  we  have  now  to  speak  of,  is  the 
lingual  or  hypo-glossal,  which  leaves  the  cranium 
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at  the  anterior  condyloid  foramen,  behind,  and  a 
little  to  the  inner  side  of  the  three  preceding 
trunks.  Like  them  it  passes,  first  behind  the 
carotid  artery,  and  then  between  that  vessel  and  the 
jugular  vein.  From  this  situation  it  descends 
towards  the  neck,  at  the  same  time  coming  for- 
wards and  approaching  the  surface.  In  the  early 
part  of  its  course  it  lies  anterior  to  the  first  cervical 
ganglion,  and  is  closely  adherent  to  the  par  vagum. 
Disengaging  itself  from  these,  it  continues  to  de- 
scend behind  the  styloid  muscles  and  the  posterior 
belly  of  the  digastricus.  Immediately  below  the 
last  muscle,  the  lingual  nerve  becomes  more  super- 
ficial, and  assuming  a sudden  curve  inwards,  runs 
round  the  origin  of  the  occipital  artery,  passes  be- 
fore both  carotids,  crosses  again  behind  the  tendon 
of  the  digastricus  and  the  stylo-hyoideus  muscle, 
and,  disappearing  under  the  outer  edge  of  the  mylo- 
hyoideus,  is  distributed  to  the  muscles  of  the 
tongue. 

With  the  exception  of  two  or  three  small  twigs 
of  communication  with  the  par  vagum  and  sympa- 
thetic, this  nerve  gives  off  no  branches  until  it  has 
passed  round  the  occipital  artery.  It  then  detaches 
the  descending  branch,  and  a filament  to  the  thyro- 
hyoideus  muscle,  both  of  which,  together  with  the 
ultimate  distribution  of  the  trunk,  have  been  already- 
noticed  (pp.  22  & 47). 
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The  dissection  of  the  deeply  seated  nerves  and 
vessels  which  has  thus  been  completed,  necessarily 
involves  that  of  the  first  cervical  ganglion  of  the 
sympathetic,  together  with  the  branches  it  sends  off, 
especially  those  which  ascend  to  enter  the  carotid 
canal.  The  description  of  this  nerve  is,  however, 
reserved  to  a future  period,  when  it  may  be  more 
conveniently  traced  throughout  the  whole  extent  of 
the  neck. 


[Observations. — The  dissection  of  the  nerves 
which  descend  through  the  stylo-mastoid,  the  round, 
the  oval,  the  posterior  lacerated,  and  the  condyloid 
foramina  (excepting  the  par  vagum  which  has  been 
traced  no  further  than  the  chest),  is  now  com- 
plete. The  course  of  the  internal  jugular  vein 
has  likewise  been  shewn,  from  the  jugular  fossa  to 
its  junction  with  the  subclavian.  The  spheno- 
spinal,  ascending  pharyngeal  and  internal  carotid 
arteries,  have  also  been  traced  into  the  cranium. 
Our  next  step  consists  in  saving  off  the  calvarium 
and  removing  the  brain.  We  shall  then  be  enabled 
to  pursue  the  distribution  of  the  vessels  which 
supply  that  organ,  and  also  to  examine  the  origin  of 
the  nerves  which  we  have  already  dissected,  toge- 
ther with  those  which  pass  into  the  orbit,  and 
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which  therefore  have  not  yet  come  under  our  ob- 
servation. Lastly,  we  shall  have  an  opportunity  of 
tracing  the  different  sinuses  which  return  the  blood 
from  the  brain,  and  unite  to  form  the  jugular 
vein. 

[As  our  labors  will  now  have  reference  to  the  in- 
ternal surface  of  the  cranium,  its  general  appear- 
ance and  detail  should  be  studied  with  the  same 
care  and  attention  which  has  been  devoted  to  the 
external  base. 

[Previously  to  opening  the  head,  it  would  be  well 
to  trace  the  ramifications  of  the  occipital  artery  and 
nerve,  which  pierce  the  origin  of  the  trapezius  near 
the  median  line,  and  spread  over  the  occiput.] 
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SECTION  V. 

DESCRIPTION  OF  SOME  OF  THE  PARTS  INTERNAL 
TO  THE  CRANIUM:  VIZ.  THE  VESSELS  OF  THE 

DURA  MATER THE  BASE  OF  THE  BRAIN 

THE  ARTERIES  OF  THE  BRAIN THE  ORIGIN 

OF  THE  CEREBRAL  NERVES. 

I 

PART  I. 

The  dura  mater  as  it  appears  on  removing  the  cal- 
varium— the  vessels  ramifying  on  its  surface. 

On  removing  the  calvarium,  the  external  or  ad- 
herent surface  of  the  dura  mater  will  be  brought 
into  view,  together  with  the  arteries  which  ramify 
upon  it,  and  supply  the  bones. 

The  principal  of  these  is  the  spheno-spinal  branch 
of  the  internal  maxillary,  the  course  of  which  has 
already  been  noticed  (p.  54),  and  which  may  now  be 
seen  emerging  from  the  deep  groove  at  the  anterior 
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inferior  angle  of  the  parietal  bone,  and  spreading 
over  the  side  of  the  cranium;  its  anterior  branches 
extending  as  far  as  the  foramen  lacerum  orbitale, 
where  it  inosculates  with  the  ophthalmic,  while  pos- 
teriorly it  joins  with  a branch  of  the  occipital  that 
enters  the  skull  through  the  foramen  lacerum  pos- 
terius  (p.  40). 

The  dura  mater  covering  the  base  of  the  skull, 
is  chiefly  supplied  by  twigs  from  the  internal  carotid, 
and  the  terminating  branches  of  the  ascending 
pharyngeal. 

In  the  median  line  of  the  dura  mater,  a depression  Longitudi- 
is  observed,  marking  the  situation  of  the  superior  nal  sm"s 
longitudinal  sinus,  on  each  side  of  which  are  the 
glandulae  Pacchioni.  The  whole  length  of  the  sinus 
may  be  slit  open,  and  it  will  be  found  to  extend 
from  the  foramen  caecum  of  the  frontal  bone,  back- 
wards along  the  vertex  of  the  skull,  as  far  as  the 
internal  occipital  protuberance,  where  it  terminates 
in  the  torcular  Herophili.  The  openings  of  the 
veins,  the  chordae  Willisii  and  glandulae  Pacchioni 
are  seen  within  it. 
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PART  II. 

The  removal  of  the  brain  with  the  vessels  and  nerves 
necessarily  divided  in  so  doing. 

The  dura  mater  should  now  be  cut  through  all 
round,  on  a level  with  the  skull,  dividing  at  the 
same  time  the  commencement  of  the  falx  major, 
which  will  allow  of  its  being  drawn  from  between 
the  hemispheres  and  toned  backwards.  The  brain 
may  then  be  removed,  by  dividing  in  succession  the 
different  structures  which  connect  it  to  the  base  of 
the  cranium. 

Should  the  cerebral  mass  have  become  too  far 
decomposed  to  permit  of  its  removal  entire,  it  may 
be  washed  out  so  as  to  leave  the  arteries  wdiich 
ramify  in  its  substance;  but,  if  possible,  the  re- 
moval of  the  organ  in  a perfect  state  is  much  to  be 
preferred. 

On  raising  the  anterior  lobes  of  the  cerebrum, 
the  first  structures  to  be  observed  connecting  the 
brain  with  the  base  of  the  skull,  are  the  olfactory 
nerves  or  first  pair,  which,  from  their  extreme  soft- 
ness, generally  separate  from  the  cribriform  plate 
of  the  ethmoid  bone. 
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We  next  come  to  the  optic  or  second  pair,  which  Second  pair, 
disappear  through  the  optic  foramina. 

On  dividing  these,  we  discover  the  carotid  ar-  carotid 
teries,  rising  from  under  the  anterior  clinoid  pro-  a,,enes 
cesses  of  the  sphenoid  bone,  and  becoming  applied 
to  the  surface  of  the  brain. 

Between  the  vessels  is  the  infundibulum,  con-  infuhdibu- 
necting  the  base  of  the  cerebrum  with  the  pituitary  lum' 
gland. 

Posterior  to  the  arteries,  are  the  third  pair  or  Third  pair, 
common  oculo-muscular  nerves,  which  enter  a 
cavity  of  the  dura  mater  situated  at  the  side  of  the 
pituitary  fossa,  and  called  the  cavernous  sinus. 

Raising  the  brain  still  more,  we  bring  into  view 
the  tentorium,  or  the  process  of  dura  mater  sepa- 
rating the  cerebrum  from  the  cerebellum. 

Ranging  with  the  edge  of  this,  and  nearly  con-  Fourth  pair, 
cealed  by  it,  will  bp  seen  the  fourth  pair  or  pathetic 
nerves,  which  also  enter  the  cavernous  sinus. — The 
tentorium  should  now  be  divided  on  both  sides,  in  a 
direction  outwards  and  backwards,  for  the  purpose 
of  enabling  us  to  raise  the  cerebellum. 

The  fifth  or  trigeminal  pair  is  then  seen  piercing  Fifth  pair, 
the  dura  mater,  and  passing  over  the  ridge  on  the 
petrous  bone  to  reach  its  anterior  surface. 

Raising  the  pons  Varolii  from  the  basilar  process  sixth  par. 
of  the  occipital  bone,  we  expose  the  sixth  pair  or 
abducentes,  which  enter  the  dura  mater  below  the 
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last,  and  much  nearer  the  median  line,  passing  up- 
wards under  the  membrane  to  gain  the  cavernous 
sinus  on  either  side. 

Below,  and  external  to  the  fifth,  are  the  seventh 
and  eighth  pairs,  or  the  auditory  and  facial,  closely 
connected  to  each  other,  and  entering  the  foramina 
auditiva  interna. 

In  a line  directly  below  these,  the  ninth  and 
tenth  pairs  or  the  glosso-pharyngeal  and  pneumo- 
gastric  are  seen  passing  out  of  the  skull  through 
the  posterior  lacerated  foramina ; while  immediately 
behind  them  is  the  spinal  accessory  nerve,  coming 
forwards  from  the  foramen  magnum,  and  disap- 
pearing through  the  same  opening. 

The  last  nerves  are  the  eleventh  pair  or  lingual, 
situated  on  a level  with  the  foramen  magnum,  and 
leaving  the  cranium  through  the  anterior  condyloid 
foramina. 

The  vertebral  arteries  will  now  be  seen  entering 
the  skull  on  either  side  of  the  medulla  oblongata. 

The  division  of  these  vessels,  together  with  the 
intervening  medulla,  will  release  the  brain,  and 
after  separating  it  from  the  posterior  parts  of  the 
tentorium  and  falx  major,  it  may  be  entirely  re- 
moved from  the  cranium,  and  laid  with  the  base 
upwards,  for  the  purpose  of  tracing  the  arteries  and 
inspecting  more  closely  the  origin  of  the  nerves. 
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PART  III. 


Outline  of  the  inferior  surface  of  the  brain*. 

The  pia  mater  should  now  be  removed  from  the  in- 
ferior surface  of  the  cerebrum,  from  the  pons  Yarolii, 
and  the  medulla  oblongata,  taking  care  to  leave  the 
vessels  and  the  origins  of  the  nerves. 

The  base  of  the  brain  will  then  present  the  fol- 
lowing appearances: — 

The  anterior  and  middle  lobes  are  to  be  observed 
separated  from  each  other  by  the  fissura  Sylvii, 


* The  dissection  of  the  brain  and  its  membranes  has  been 
altogether  omitted  in  this  work,  for,  as  the  student  is  seldom 
enabled  to  open  the  head  until  the  viscus  has  become  unfit 
for  examination,  it  generally  forms  a separate  part  of  his 
studies.  It  was  likewise  considered  unnecessary  to  swell 
the  size  of  this  volume,  by  entering  into  the  description  of 
an  organ  which  is  amply  dilated  upon  in  every  manual  of 
anatomy.  A brief  sketch  only,  has  therefore  been  given  of 
the  appearances  which  present  themselves  on  the  base,  in 
order  to  render  more  intelligible  the  course  of  the  arteries 
and  the. origin  of  the  nerves. 

For  reasons  similar  to  those  mentioned  above,  the  author 
has  been  induced  to  omit  the  description  of  the  organs  of 
the  senses. 


Base  of  (lie 
brain. 


Division  of 
(he  lobes. 


92 


THE  ARTERIES  OF  THE  BRAIN  AND 


Crura 

cerebri. 


Medulla 

oblongata. 


which,  where  the  pia  mater  has  been  removed,  will 
be  found  of  very  considerable  depth.  The  two  an- 
terior lobes  are  likewise  divided  from  each  other  by 
the  common  fissure  separating  the  hemispheres, 
which  at  this  part  extends  completely  through  the 
brain.  The  posterior  lobes  are  nearly  concealed  by 
the  hemispheres  of  the  cerebellum  resting  upon 
them.  Connecting  these  two  hemispheres,  is  the 
pons  Varolii,  with  the  crura  cerebri  before  it,  the 
medulla  oblongata  behind. 

The  crura  cerebri  appear  to  emerge  from  under 
the  pons  Varolii,  and,  diverging  from  each  other, 
pass  forwards  and  outwards  to  enter  the  middle 
lobes  of  the  cerebrum.  Just  prior  to  their  entrance 
into  the  hemispheres,  they  are  crossed  by  the  tractus 
opticus,  or  that  portion  of  the  optic  nerve  which  is 
intermediate  between  its  origin  and  the  junction  with 
its  fellow.  These  nerves  converge  as  they  pass 
forwards,  and  become  united  immediately  anterior 
to  and  between  the  crura.  Behind  this  union  or 
commissure,  and  between  the  crura  cerebri,  are  seen 
successively,  the  tuber  cinereum  with  the  infundi- 
bulum, the  eminentiae  mammillares,  and  the  pons 
Tarini  or  substantia  perforata. 

The  medulla  oblongata  is  situated  behind  and 
below  the  pons  Varolii  between  the  hemispheres  of 
the  cerebellum,  and  forms  the  connexion  of  the 
brain  with  the  spinal  cord.  It  presents  six  raised 
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and  slightly  projecting  portions,  separated  from 
each  other  by  grooves.  These  are — the  Corpora 
Pyramidalia  before,  seen  as  the  brain  now  lies,  and 
continuous  with  the  anterior  or  motor  columns  of 
the  spinal  cord — the  Corpora  Restiformia  behind, 
seen  by  raising  the  medulla  oblongata,  and  con- 
tinuous with  the  posterior  or  sentient  columns  of 
the  spinal  cord — the  Corpus  Olivare  on  either  side, 
surmounting  the  lateral  portion  of  the  spinal  cord. 
In  the  groove  between  the  olivary  and  restiform 
bodies  is  a raised  white  line,  which  gives  origin  to 
to  the  nerves  of  respiration,  and  has  been  denomi- 
nated by  Sir  Charles  Bell,  “ Tractus  respiratorius.” 
Its  fibres  are  apparently  continuous  with  the  lateral 
columns  of  the  medulla  spinalis. 

On  tracing  the  six  portions  of  the  medulla  ob- 
longata upwards  or  towards  the  brain,  we  shall  find 
the  pyramidal  and  olivary  bodies  passing  through 
the  pons  Varolii  to  form  the  crus  cerebri  of  either 
side;  the  latter,  however,  are  said  to  terminate 
partly  or  wholly  in  the  tubercula  quadrigemina. 
The  corpora  restiformia  on  the  other  hand,  diverge 
from  each  other  and  enter  the  hemispheres  of  the 
cerebellum. 

On  raising  the  medulla  oblongata,  a cavity  will 
be  discovered  between  it  and  the  cerebellum,  called 
the  fourth  ventricle,  on  the  floor  of  which  is  a tri- 
angular space  formed  by  the  divergence  of  the 
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corpora  restiformia;  this  is  denominated  the  ca- 
lamus scriptorius. 

A knowledge  of  these  different  parts  which  con- 
stitute the  base  of  the  brain,  will  enable  us  to  trace 
the  course  and  distribution  of  its  blood-vessels. 


PART  IV. 

Course  and  distribution  of  the  internal  carotid  and 
vertebral  arteries  within  the  cranium. 

The  substance  of  the  brain  is  supplied  by  two  pairs 
of  arteries — the  Internal  carotid  and  the  Vertebral 
of  either  side.  Neither  these  vessels,  nor  their 
immediate  branches,  enter  at  once  into  the  struc- 
ture of  the  brain,  but  they  are  found  ramifying 
over  its  surface,  dividing  and  subdividing  so  as  to 
form  an  expanded  plexus  of  vessels,  which  com- 
pletely invest  the  viscus,  and  are  connected  and 
sustained  by  the  membranous  tunic  called  pia 
mater  : innumerable  circles  of  anastomoses  are 
thus  formed,  from  which  long  delicate  branches 
may  he  seen  descending  into  the  cerebral  mass 
itself. 
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The  carotid  artery  has  already  been  traced  into  internal 

J J carotid 

the  canal  of  the  temporal  bone  at  the  external  artery, 
base  of  the  skull  (p.  72),  and  was  again  seen 
piercing  the  dura  mater,  to  enter  the  cavity  of  the 
cranium  at  the  side  of  the  pituitary  fossa,  imme- 
diately behind  the  optic  foramen  (p.  89).  During 
the  intermediate  part  of  its  course,  it  is  at  first 
contained  in  the  bony  canal,  and  afterwards  in- 
closed between  the  walls  of  the  cavernous  sinus, 
the  description  of  which  is  reserved  to  a future 
period.  On  making  its  appearance  within  the 
dura-matral  cavity  as  mentioned  above,  it  gives 
off  the  ophthalmic  branch  to  the  orbit,  and  then 
bends  upwards  and  backwards  to  reach  the  sur- 
face of  the  brain,  on  which  we  may  now  proceed 
to  follow  its  course  and  distribution. 

The  carotid  artery  becomes  applied  to  the  base  its  division 

pi  i . nt  the  base  o 

ot  the  brain,  just  at  the  commencement  of  the  the  brain, 
fissura  Sylvii,  and  here  the  trunk  of  the  vessel 
terminates  by  dividing  into  three  branches — the 
Posterior  communicating  Artery — the  Anterior 
Artery  of  the  Cerebrum — the  Middle  Artery  of 
the  Cerebrum.  These  all  diverge  from  one 
another,  each  taking  the  direction  indicated  by  its 
name. 

The  posterior  communicating  artery  passes  Comimmi- 
backwards,  sends  small  twigs  to  the  adjacent  branch, 
parts,  and,  scarcely  diminished  in  size,  terminates 
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at  the  anterior  edge  of  the  pons  Yarolii  by  joining 
the  posterior  artery  of  the  cerebrum,  which  is  de- 
rived from  the  basilary.  A communication  is 
thus  established  on  each  side  the  brain,  between 
the  carotid  and  vertebral  arteries. 

The  anterior  artery  of  the  cerebrum  passes 
forwards  and  inwards  to  reach  the  fissure  between 
the  hemispheres,  at  the  commencement  of  which, 
it  comes  nearly  into  apposition  with  its  fellow  of 
the  opposite  side  ; and  here  a junction  is  effected 
between  the  two,  by  a short  thick  trunk,  called 
the  Transverse  Communicating  Branch  ; by 
means  of  which,  a communication  is  established 
between  the  carotids  of  either  side.  The  vessel 
then  turns  upwards  through  the  fissure,  winds 
round  the  anterior  extremity  of  the  corpus  callo- 
sum, and  is  continued  backwards  along  the  supe- 
rior surface  of  that  body,  until  it  becomes  lost  at 
its  posterior  extremity.  This  artery,  throughout 
its  course,  gives  off  numerous  small  twigs  to  the 
adjacent  parts  of  the  brain  ; and,  soon  after  it  has 
gained  the  upper  aspect  of  the  corpus  callosum, 
detaches  a considerable  branch,  which  spreads 
along  the  inner  surface  of  the  hemisphere,  ramifies 
in  the  pia  mater,  and  supplies  the  anterior  and 
middle  lobe  of  the  cerebrum. 

The  middle  artery  of  the  cerebrum  is  by  far 
the  largest  of  the  three,  which  the  carotid  gives  off 
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to  the  brain.  It  becomes  immediately  received 
into  the  fissure  of  Sylvius,  through  which  it  takes 
a deep  and  tortuous  course  outwards  and  back- 
wards, and  expends  itself  in  branches  which 
ramify  in  the  pia  mater  covering  the  anterior  and 
middle  lobes.  One  of  these  finds  its  way  into 
the  descending  cornu  of  the  lateral  ventricle,  and 
is  there  distributed  to  the  choroid  plexus.  In 
order  to  expose  the  middle  artery,  the  fissure  of 
Sylvius  must  be  laid  open  by  separating  the  two 
lobes  from  each  other. 

From  the  foregoing  description,  it  will  be  seen 
that  the  distribution  of  the  carotid  artery  is  con- 
fined to  the  anterior  and  middle  lobes  of  the 
cerebrum  : the  remaining  portion  of  the  brain, 
that  is  to  say,  the  posterior  lobes  of  the  cerebrum, 
the  cerebellum,  and  medulla  oblongata  are  sup- 
plied by  the  vertebral  arteries  which  are  derived 
from  the  subclavian,  and  have  been  already 
noticed,  as  piercing  the  dura  mater  immediately 
behind  the  condyles  of  the  occipital  bone,  and 
entering  the  cranium  at  the  foramen  magnum. 

From  this  point  we  shall  pursue  their  course 
along  the  brain. 

The  vertebral  arteries,  at  their  entrance  into  Vertebral 
the  cranium,  are  situated  one  on  each  side  of  the  arteries 
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medulla  oblongata  ; but  passing  onwards,  they 
cross  obliquely  the  corpora  pyramidalia,  and, 
converging  towards  each  other,  join  at  the  poste- 
rior edge  of  the  pons  Varolii.  The  vessel  thus 
formed  by  the  union  of  the  right  and  left  vertebral, 
is  called  the  Basilar  Artery. 

Each  vertebral  artery  gives  off  three  branches 
-‘—the  Posterior  Spinal  Artery — the  Anterior 
Spinal  Artery — the  Inferior  Artery  of  the  Cere- 
bellum. 

The  posterior  spinal  artery  is  very  slender.  It 
winds  round  the  medulla  oblongata  to  reach  its 
posterior  surface,  and  then  descends  along  the 
spinal  cord,  forming  innumerable  anastomoses 
with  its  fellow,  as  well  as  with  the  other  branches 
which  enter  the  canal  through  the  vertebral  fora- 
mina. The  identity  of  the  artery  is  frequently 
lost  in  these  junctions  ; but  it  may  sometimes  be 
traced  as  a continuous  vessel  as  far  as  the  lumbar 
vertebrae. 

The  anterior  spinal  artery  is  equally  small  as 
the  last : it  passes  down  on  the  fore-part  of  the 
medulla  oblongata,  but  inclines  towards  the 
median  line  to  meet  its  fellow  with  which  it 
joins.  Thus,  from  the  union  of  these  two  vessels 
a single  artery  is  produced,  which  descends  be- 
tween the  anterior  columns  of  the  spinal  marrow, 
forms  junctions  similar  to  the  posterior,  described 
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above,  and  may  occasionally  be  traced  to  an 
equal  extent. 

The  inferior  or  posterior  artery  of  the  cerebel-  inferior 

ccrcbclldr 

lum,  is  occasionally  a branch  of  the  basilar  trunk,  artery. 

It  passes  downwards  and  backwards  between  the 
spinal  accessory  and  pneumo-gastric  nerves,  to 
reach  the  fissure  which  separates  the  two  hemi- 
spheres of  the  cerebellum,  and  comes  nearly  in 
contact  with  its  fellow,  between  the  processus 
vermiformis  and  the  medulla  oblongata.  It  here 
divides  into  several  branches,  which  ramify  in  the 
pia  mater  covering  the  under  and  back  part  of 
the  cerebellum.  This  vessel  is  very  tortuous,  and 
frequently  gives  off  one  or  both  of  the  spinal 
arteries. 

The  basilar  artery  is  formed  by  the  junction  Basiinr 
of  the  two  vertebrals  at  the  posterior  edge  of  the 
pons  Yarolii,  and,  passing  forwards  and  upwards 
across  that  body,  terminates  at  its  anterior  margin 
by  dividing  into  the  posterior  arteries  of  the  cere- 
brum. The  vessel  is  short  and  thick,  and  suffers 
little  diminution  in  size  until  its  final  bifurcation. 

It  is  lodged  in  a groove  situated  in  the  median 
line  of  the  pons  Yarolii,  and  is  thus  protected  from 
the  cuneiform  process  of  the  occipital  bone,  which 
is  in  contact  with  its  anterior  surface. 
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The  branches  of  the  basilar  artery  come  off  in 
pairs  from  each  side  of  the  vessel.  They  are 
three  in  number — the  Auditory — the  Superior  of 
the  Cerebellum — the  Posterior  of  the  Cerebrum — 
besides  several  smaller  twigs  which  supply  the 
pons  and  the  adjacent  parts  of  the  brain. 

The  auditory  artery  is  very  small,  and  so  fre- 
quently arises  from  the  superior  of  the  cerebellum, 
that  it  is  sometimes  described  as  a branch  of  that 
vessel.  It  takes  a tortuous  course  to  enter  the 
meatus  auditivus  interims,  and  separates  the  facial 
from  the  auditory  nerve,  with  the  latter  of  which 
it  is  distributed  to  the  labyrinth  of  the  ear. 

The  superior  or  anterior  artery  of  the  cerebel- 
lum is  given  off  immediately  before  the  final  divi- 
sion of  the  basilar,  and  passes  outwards  and 
backwards  towards  the  upper  and  anterior  surface 
of  the  cerebellum.  It  there  detaches  twigs  to  the 
pineal  gland,  corpora  quadrigemina,  and  velum 
interpositum,  and  expends  itself  in  long  slender 
branches  which  ramify  in  the  pia  mater  over  the 
hemisphere. 

The  posterior  arteries  of  the  cerebrum  consti- 
tute the  termination  of  the  basilar  vessel,  and  pass 
outwards,  along  the  margin  of  the  pons  Varolii 
and  round  the  crura  cerebri,  to  reach  the  under 
surface  of  the  posterior  cerebral  lobes.  Here  they 
divide  into  several  branches,  which  ramify  over 
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that  part  of  the  hrain,  and  anastomose  with  the 
anterior  and  middle  arteries  from  the  carotid. 

The  communicating  branches  have  already  been  Circle  of 

Willis. 

described,  as  forming  a direct  junction  on  each 
side,  between  the  posterior  cerebral  vessel  and  the 
carotid,  and  we  shall  now  see  that  a vascular 
circle  is  thus  produced  at  the  centre  of  the  base, 
for  the  purpose  of  connecting  the  four  arteries  of 
the  brain.  This  anastomosis,  called  the  circle  of 
Willis,  is  formed  in  front,  by  the  anterior  cerebral 
arteries  and  their  connecting  transverse  branch, 
laterally,  by  the  two  communicating  vessels,  and 
behind,  by  the  two  posterior  cerebral  arteries 
which  have  a common  origin  from  the  basilar. 

This  circle  incloses  the  junction  of  the  optic 
nerves,  the  infundibulum,  the  eminentiae  mammil- 
lares,  the  substantia  perforata,  and  the  origins  of 
the  third  pair  of  nerves. 
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PART  V. 

Origin  of  the  cerebral  nerves,  and  the  course  which 
they  take,  until  they  leave  the  cavity  of  the 
cranium,  or  become  concealed  by  passing  between 
the  layers  of  the  dura  mater. 

Origin  of  the  The  cerebral  nerves  have  already  come  under 
nerves.  our  observation  during  the  removal  of  the  brain, 
when  they  were  divided  in  order  to  release  it  from 
the  base  of  the  skull ; and  now,  by  clearing  away 
the  pia  mater  with  the  arteries  from  the  cerebral 
surface,  their  origins  may  be  brought  more  com- 
pletely into  view.  They  consist  of  eleven  pairs, 
and  will  be  found  arising  in  the  following  order  ; 
commencing  at  the  fore  part  of  the  base  and  pro- 
ceeding backwards: — L,  The  Olfactory — 2,  the 
Optic — 3,  the  Common  Oculo-muscular — 4,  the 
Pathetic — 5,  the  Trigeminal — 6,  the  Outer  Oculo- 
muscular — 7,  the  Auditory — 8,  the  Facial — 9,  the 
Glosso-pharyngeal — 10,  the  Pneumo-gastric — 
11,  the  Lingual. 

First  pair.  The  olfactory  nerves  appear  to  commence  at 
the  posterior  edge  of  the  anterior  cerebral  lobe, 
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about  midway  between  the  central  fissure  and  the 
commencement  of  the  fossa  Sylvii.  Three  roots, 
however,  converging  towards  this  point,  form  the 
real  origin  of  each  nerve.  The  first,  or  inner  root, 
arises  near  the  median  line,  from  the  fore  and 
under  part  of  the  corpus  callosum  ; the  second,  or 
outer  root,  may  be  traced  through  the  fossa  of 
Sylvius  to  the  anterior  and  outer  surface  of  the 
corpus  striatum,  where  it  is  also  connected  to  the 
anterior  commissure  of  the  third  ventricle,  which 
thus  forms  a union  between  the  olfactories  of 
either  side  : both  these  origins  consist  of  medul- 
lary matter,  and  present  faint  white  lines  along  the 
surface  of  the  brain.  The  third  root  is  cineritious, 
and  arises  from  the  superficies  of  the  cerebrum, 
immediately  at  the  point  where  the  other  two 
join ; the  nerve  must  be  raised  to  bring  it  into 
view,  and  it  then  presents  a small  pyramidal  emi- 
nence. The  olfactory  nerve  thus  formed  is 
triangular  in  shape,  presenting  a flat  surface 
inferiorly,  which  is  in  contact  with  the  base  of 
the  skull,  and  a ridge  above,  which  is  received 
into  a groove  of  the  anterior  lobe.  The  nerves 
converge  as  they  pass  forwards,  till  they  reach 
the  cribriform  plate  of  the  ethmoid  bone,  where 
they  each  enlarge  into  a soft  bulbous  ganglion, 
from  which  numerous  filaments  descend  into  the  its  distriim- 
nose.  It  is  impossible,  at  this  period,  to  trace  tl™ nose!"' 
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the  farther  progress  of  these  filaments,  but  if  an 
opportunity  he  afforded  hereafter  of  making  a 
vertical  section  through  the  nasal  cavity,  they 
may  be  seen  ramifying  on  the  superior  surface  of 
its  walls.  Some  anatomists  divide  them  into 
three  sets;  viz.  an  external,  which  spread  over 
the  superior  turbinated  bone  ; an  internal,  which 
descend  along  the  septum  ; and  a middle  set,  dis- 
tributed to  the  roof  of  the  cavity.  They  are  in- 
volved in  the  pituitary  membrane  lining  the 
bones,  forming  by  their  junction  a complicated 
network,  and  becoming  completely  identified 
with  that  tissue.  Although  a few  of  the  filaments 
have  been  traced  along  the  septum  as  far  as  the 
floor  of  the  nose,  yet  the  general  distribution  of 
the  nerve  does  not  appear  to  descend  lower  than 
the  turbinated  portions  of  the  ethmoid  bone. 

The  optic  nerves  commence  their  origin  as  far 
back  as  the  nates,  or  anterior  protuberances  of  the 
corpora  quadrigemina.  The  band  of  fibres  de- 
scending from  these  structures,  receives  an  addi- 
tion from  the  corpus  geniculatum  externum,  a 
projection  on  the  under  part  of  the  thalamus 
nervi  optici,  to  which  it  is  closely  adherent. 
From  this  origin,  the  nerve  of  either  side  passes 
forwards  and  inwards  underneath  the  crus  cerebri, 
being  connected  to  that  body  by  its  outer  edge. 
Converging  thus  towards  each  other,  the  optic 
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nerves  join  directly  over  the  olivary  process  of  the 

sphenoid  bone,  and  this  union  terminates  the  first 

part  of  their  course,  called  Tractus  Opticus.  From 

this  junction  or  commissure,  the  two  nerves  again 

separate,  and  enter  the  orbit  of  either  side  through 

the  foramen  opticum.  Immediately  on  gaining  its  termina- 
, . . . , , . , tiun  within 

the  orbitar  cavity,  the  nerve  becomes  closely  em-  the  orbit. 

braced  by  the  four  straight  muscles  of  the  eye, 
and  is  afterwards  surrounded  by  a quantity  of 
adipose  structure : passing  forwards  it  reaches 
the  posterior  surface  of  the  globe,  and  pierces  the 
sclerotic  coat  a little  to  the  inner  side  of  the  cen- 
tral axis  of  the  eye-ball,  being  considerably  con- 
tracted in  its  passage  through  the  tunic.  It 
then  passes  through  the  choroid  coat,  and  expands 
into  a thin,  pulpy,  semi-transparent  membrane, 
which  is  spread  over  the  capsule  of  the  vitreous 
humour  and  denominated  the  retina. 

The  common  oculo-muscular,  or  motores  ocu-  Third  pair, 
lorum,  arise  from  the  inner  surfaces  of  the  crura 
cerebri,  and  from  the  substantia  perforata,  just 
anterior  to  the  pons  Varolii.  The  origin  of  each 
nerve  is  within  the  circle  of  Willis,  but  it  imme- 
diately leaves  that  space  to  pass  between  the 
posterior  cerebral  and  superior  cerebellar  artery, 
then  runs  forwards  and  outwards  to  enter  the 
upper  part  of  the  cavernous  sinus. 

The  pathetic  pair  arises  on  each  side  by  two  or  Fourth  pair. 
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more  delicate  filaments,  from  the  processus  e cere- 
bello  ad  testes,  and  the  valve  of  Vieussens,  whence 
it  passes  downwards  and  forwards  between  the 
cerebrum  and  cerebellum,  crosses  under  the  crus 
cerebri,  and  is  continued  along  the  edge  of  the 
tentorium  to  pierce  the  dura  mater  at  the  upper 
and  back  part  of  the  cavernous  sinus. 

The  trigeminal  pair  makes  its  appearance  on 
the  surface  of  the  brain,  near  the  junction  of  the 
pons  Varolii  with  the  hemispheres  of  the  cerebel- 
lum : the  nerve,  however,  does  not  arise  from  the 
former  body,  but  may  be  traced  through  its  sub- 
stance to  originate  in  two  roots,  the  one  from 
the  corpus  pyramidale,  the  other,  which  is  by  far 
the  larger,  from  the  corpus  restiforme.  These 
two  portions  are  connected  together  by  cellular 
membrane  only,  without  any  intermixture  of 
fibre,  and  run  forwards  immediately  under  the 
tentorium.  Piercing  the  dura  mater,  they  pass 
over  the  ridge  of  the  petrous  bone  to  gain  its  an- 
terior surface,  where  the  larger  root  terminates  in 
a ganglion,  behind  which  the  former  is  continued 
to  the  foramen  ovale. 

The  outer  oculo-muscular,  or  abducentes,  arise 
from  the  corpora  pyramidalia  just  behind  the  pons 
Varolii,  with  the  posterior  edge  of  which  they  ap- 
pear to  be  connected.  The  nerves  pass  forwards 
nearly  parallel  to  each  other,  and,  piercing  the 
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dura  mater,  enter  the  back  and  under  part  of  the 
cavernous  sinus  on  either  side. 

The  auditorv  nerve  becomes  visible  on  the  Seventh 

J pnir. 

surface  of  the  brain,  at  the  angle  formed  by  the 
junction  of  the  pons  Yarolii,  cerebellum,  and 
medulla  oblongata  ; but,  by  raising  the  last,  may 
be  traced  to  arise  from  the  calamus  scriptorius  on 
the  floor  of  the  fourth  ventricle,  where  the  white 
lines  in  which  it  originates  are  connected  with 
those  of  the  opposite  side.  This  nerve,  which 
from  its  extreme  softness  has  received  the  name 
of  portio  mollis,  enters  the  internal  auditory 
canal,  at  the  bottom  of  which  it  divides  into  a 
number  of  filaments,  which  pass  through  small 
foramina  in  the  bone,  to  be  distributed  on  the 
membrane  lining  the  labyrinth  of  the  ear. 

The  facial  nerve,  or  portio  dura,  makes  its  ap-  Eighth  pair, 
pearance  at  the  same  spot,  and  in  close  contact 
with  the  auditory,  being  indeed  partly  received 
into  a groove  on  the  surface  of  the  latter.  By 
carefully  separating  the  nerves,  the  facial  will  be 
found  to  arise  from  the  upper  part  of  the  traetus 
respiratorius,  between  the  olivary  and  restiform 
bodies,  and  immediately  under  the  posterior  edge 
of  the  pons  Varolii,  with  which  it  is  intimately 
connected.  Passing  forwards  and  upwards,  it 
accompanies  the  auditory  into  the  meatus  audi- 
tivus  intemus,  where  a delicate  union  is  said  to 
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exist  between  the  two  nerves.  At  the  bottom 
of  the  meatus,  the  facial  commences  a separate 
course  by  entering  the  canal  of  Fallopius,  and, 
after  winding  through  the  petrous  portion  of  the 
temporal  hone,  issues  out  at  the  stylo-mastoid 
foramen,  where  it  becomes  surrounded  by  the 
parotid  gland  (p.  8).  The  passage  of  this  nerve 
through  the  temporal  bone  is  exceedingly  tortu- 
ous, for  the  purpose  of  avoiding  the  cavities  of  the 
ear  : it  first  passes  between  the  cochlea  and  ves- 
tibule, is  then  situated  above  the  tympanum,  aud, 
lastly,  descends  along  its  posterior  wall.  Near 
the  commencement  of  the  Fallopian  canal,  the 
facial  receives  the  pterygoid  branch  from  Meckel’s 
ganglion,  which  enters  through  the  foramen  inno- 
minatum,  their  union  being  marked  by  a small 
gangliform  enlargement : it  then  sends  off  a fila- 
ment to  the  tensor  tympani  muscle,  and  another 
to  the  stapedeus,  and,  just  above  the  styloid-mas- 
toid foramen,  parts  with  the  chorda  tympani 
branch,  which  is  reflected  back  through  a separate 
canal  to  enter  the  cavity  of  the  tympanum.  This 
last  nerve,  and  its  probable  identity  with  the 
pterygoid  branch  of  Meckel’s  ganglion  have  al- 
ready been  spoken  of  (p.  63). 

The  glosso-pharyngeal  arises  below  the  last 
from  the  tractus  respiratorius,  between  the  corpus 
olivare  and  corpus  restiforme.  It  is  generally 
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formed  by  the  union  of  two  or  three  filaments, 
and  leaves  the  skull  through  the  foramen  lacerum 
basis  cranii  posterius  (p.  76). 

The  pneumo-gastric  nerve  arises  directly  below  Tenth  pair, 
the  last,  by  a numerous  set  of  filaments  which 
come  off  successively  from  the  same  track,  in 
the  groove  between  the  olivary  and  restiform 
bodies.  The  nerve  thus  formed  is  at  first  broad 
and  flat,  but  becomes  more  rounded  as  it  ap- 
proaches the  lacerated  opening  which  transmits  it 
from  the  cranium.  It  is  at  first  in  close  apposition 
to  the  ninth  pair,  but  a portion  of  dura  mater  gene- 
rally separates  them  as  they  leave  the  skull  (p.  78). 

The  three  last  nerves,  or  the  facial,  the  glosso-  Tractus  res- 
pharyngeal,  and  the  pneumo-gastric,  will  thus  be  pirnton"s 
found  to  arise  from  the  same  line  of  medullary 
matter  which  has  already  been  described  as  the 
tractus  respiratorius  of  Bell.  This  appears  to  be 
a continuation  of  the  lateral  portion  of  the  spinal 
cord,  or  at  any  rate  to  correspond  with  that  track 
of  medullary  structure  which  is  situated  between 
the  anterior  and  posterior  roots  of  the  spinal 
nerves.  It  is  from  this  lateral  surface  of  the  Accessory 
spinal  cord  that  the  accessory  nerve  is  derived,  nene- 
being  formed  by  filaments  which  arise  between 
the  anterior  and  posterior  roots  of  the  cervical 
nerves.  The  lowest  of  these  filaments  generally 
comes  of!  opposite  to  the  fourth  or  fifth  vertebra, 
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but  they  sometimes  commence  as  far  down  as  the 
sixth  or  seventh.  The  last,  or  highest,  commonly 
arises  about  the  junction  of  the  spinal  cord  with 
the  medulla  oblongata,  or  just  below  the  origin 
of  the  tenth  pair.  The  accessory  does  not  be- 
long to  the  cerebral  nerves,  nor  can  its  origin  be 
seen  without  laying  open  the  vertebral  canal ; but 
it  is  noticed  here,  as  the  trunk  is  generally  re- 
moved with  the  brain,  and  may  be  seen  entering 
the  cranium  at  the  foramen  magnum,  and  leaving 
it  again  through  the  lacerated  opening  (p.  81). 

The  lingual  nerve  arises  from  the  fore  part  of 
the  medulla  oblongata,  being  formed  by  several 
delicate  filaments  which  spring  from  the  groove 
between  the  olivare  and  pyramidal  bodies,  but 
are  probably  derived  from  the  latter.  The  nerve 
passes  forwards  to  the  anterior  condyloid  foramen, 
through  which  it  is  transmitted  frequently  in  two 
fasciculi,  which  are  separated  by  a portion  of  dura 
mater,  and  join  again  on  the  external  surface  of 
the  skull  (p.  82). 


[Observations.— The  student  will  perceive 
that  in  the  foregoing  section, -we  have  established 
the  connexion  of  the  facial,  glosso-pharyngeal, 
pneumo-gastric,  accessory,  and  lingual  nerves,  as 
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we  had  previously  traced  them  on  the  exterior  of 
the  cranium,  with  their  origins  from  the  base  of 
the  brain  within  that  cavity ; and  that,  with  the 
exception  of  the  pneumo-gastric,  their  dissection 
is  now  completed.  Our  next  step  will  consist  in 
following  up  the  remaining  nerves,  whose  origins 
we  have  already  examined,  but  whose  farther 
course  we  have  not  yet  pursued.] 
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SECTION  VI. 

DESCRIPTION  OF  THE  THIRD,  FOURTH,  FIFTH,  AND 
SIXTH  PAIRS  OF  NERVES,  WHERE  THEY  ARE 
ENCLOSED  BETWEEN  LAYERS  OF  THE  DURA 
MATER,  PREVIOUS  TO  THEIR  EXIT  FROM  THE 
CRANIUM. 


PART  I. 

The  semilunar  ganglion  of  the  fifth  pair. 

Having  now  completed  our  view  of  the  brain,  we 
shall  proceed  to  examine  those  nerves,  which  have 
not  yet  been  traced  to  the  foramina  by  which  they 
leave  the  cranium,  hut  became  concealed  by  passing 
under  the  dura  mater.  These  consist  of  the  Third, 
Fourth,  and  Sixth  pair,  which  have  been  mentioned 
as  entering  the  cavernous  sinus,  and  the  Fifth  pair, 
which  was  seen  passing  over  the  petrous  ridge  of 
the  temporal  bone.  By  following  this  last  and  re- 
moving the  dura  mater  from  its  surface,  the  nerve 
will  he  found  to  terminate  in  the  Semilunar  or 
Gasserian  Ganglion. 
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The  semilunar  ganglion  of  the  fifth  pair  is  en-  semilunar 
closed  between  two  layers  of  dura  mater,  and  lies  fhefifth'lmir. 
in  a shallow  depression  on  the  anterior  surface  of 
the  petrous  bone  near  its  junction  with  the  sphenoid. 

It  presents  a concavity  which  looks  upwards  and 
backwards,  and  receives  the  original  trunk  of  the 
nerve,  or  rather  that  larger  portion  derived  from 
the  corpus  restiforme;  while  the  convexity  of  the 
ganglion  is  directed  downwards  and  forwards,  and 
^ends  oft’  three  branches  called — the  First,  Second,  its  branches, 
and  Third  Divisions  of  the  Fifth. 

The  first  or  ophthalmic  division  is  the  smallest  First  divi- 
and  most  internal:  it  passes  under  the  dura  mater  fifth.0*  ^ 
forwards  and  somewhat  inwards  to  enter  the  ca- 
vernous sinus. 

The  second  division  or  superior  maxillary  nerve  Second 
is  intermediate  in  size  between  the  first  and  third,  <llusl0“' 
and  comes  off  from  the  ganglion  near  the  centre  of 
its  convex  edge.  It  runs  forwards,  covered  by 
dura  mater,  along  the  base  of  the  skull  to  reach 
the  foramen  rotundum,  through  which  it  leaves 
the  cranium  and  enters  the  spheno-maxillary  fossa: 
the  branches  which  it  there  sends  off  and  its  com- 
munication with  Meckel’s  ganglion  have  already 
been  described  (p.GO). 

The  third  division  of  the  fifth  or  inferior  maxil-  Third 
lary  nerve  is  the  largest  and  most  external  of  the  division' 
three,  and  comes  off  directly  above  the  foramen 
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ovale,  through  which  it  is  immediately  transmitted 
to  the  external  base:  its  course  within  the  cavity 
of  the  skull  is  therefore  exceedingly  short,  or  may 
rather  be  said  not  to  exist  at  all.  In  shape,  the 
nerve  is  broad  and  flat  in  order  to  facilitate  its 
passage  through  the  oval  opening. 

When  speaking  of  the  origin  of  the  fifth  pair 
from  the  brain,  it  was  described  as  consisting  of 
two  roots,  which,  as  they  pass  forwards,  have 
merely  a cellular  connexion  with  each  other.  The 
larger  of  these  roots,  or  that  derived  from  the 
corpus  restiforme,  terminates,  as  already  mentioned, 
in  the  ganglion.  The  smaller,  or  that  which  owes 
its  origin  to  the  corpus  pyramidale,  will  be  found 
passing  behind  the  ganglion,  between  it  and  the 
bone,  at  the  same  time  receiving  a small  filamentfrom 
the  former:  it  then  accompanies  the  third  division 
through  the  foramen  ovale,  and  on  reaching  the 
exterior  of  the  cranium,  constitutes  what  has  been 
previously  described  as  the  muscular  portion  of  the 
third  division  of  the  fifth,  supplying  the  muscles  of 
mastication ; while  the  time  or  ganglionic  portion  of 
the  third  division  divides  into  the  dental,  gustatory, 
and  superficial  temporal  nerves  (p.  65).  It  is  hardly 
necessary  to  remark,  that  the  restifonn  portion  of 
the  fifth  pair,  and  consequently  the  branches  from 
the  ganglion,  are  nerves  of  sensation,  while  the 
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pyramidal  root  is  for  the  purpose  of  imparting 
motion  to  the  muscles  it  supplies. 

Beneath  the  semilunar  ganglion  and  closely  ap- 
plied to  the  bone,  may  now  be  seen  the  pterygoid 
branch  from  Meckel’s  ganglion,  which,  having  passed 
into  the  cranium  through  the  anterior  lacerated 
opening,  inns  along  a groove  in  the  petrous  hone, 
and  enters  the  foramen  innominatum  (p.63). 


PART  II. 

The  cavernous  sinus  and  its  contents. 

As  the  third,  the  fourth,  the  first  division  of  the 
fifth,  and  the  sixth  pair  of  nerves  have  already  been 
traced  into  the  cavernous  sinus,  our  next  step  con- 
sists in  laying  open  that  cavity  and  following  them 
onwards  to  the  orbit.  We  may  first,  however,  ex- 
amine a little  more  closely  the  situation  and 
structure  of  the  cavernous  sinus,  as  it  differs  es- 
sentially in  many  respects  from  the  other  sinuses 
of  the  cranium. 

The  cavernous  sinus  is  situated  on  the  outer  side  Cavern  ,us 
of  the  pituitary  fossa  of  the  sphenoid  bone,  ex-  ,'nus‘ 
tending  from  the  foramen  lacerum  orbitale  before, 
through  which  it  receives  the  ophthalmic  veins,  to 
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the  extremity  of  the  petrous  bone  behind,  where  it 
empties  its  blood  into  the  superior  and  inferior 
petrosal  sinuses.  It  is  formed,  after  the  manner  of 
all  the  other  sinuses  in  the  skull,  by  the  separation 
of  the  two  layers  of  dura  mater,  but  dilfers  from 
them  in  as  much  as  it  receives,  between  these  layers, 
its  contents,  the  nerves  already  mentioned,  together  with  the 
carotid  artery  and  several  filaments  from  the  sym- 
pathetic surrounding  the  vessel.  These  structures, 
however,  although  contained  between  the  walls  of 
the  sinus,  are  not  in  contact  with  the  blood  flowing 
through  it,  from  which  they  are  separated  by  the 
membrane  lining  the  interior  of  the  cavity.  By 
tracing  the  nerves  towards  the  orbit,  and  removing 
the  dura  mater  and  cellular  tissue  forming  the 
outer  wall  of  the  sinus,  its  contents  will  become 
exposed,  and  their  relative  position  can  be  as- 
certained. 

Position  of  The  carotid  artery  enters  the  posterior  extremity 
artery'!  of  the  sinus,  from  the  termination  of  the  carotid 
canal,  having  previously  taken  a winding  course 
through  the  temporal  bone,  where  it  affords  a few 
small  twigs  to  the  internal  ear.  The  passage  of 
the  vessel  through  the  cavernous  cavity  is  likewise 
excessively  tortuous:  it  at  first  passes  vertically 
upwards  towards  the  posterior  clinoid  process  of 
the  sphenoid  bone,  then  curves  forwards,  and  runs 
horizontally  along  the  side  of  the  pituitary  fossa, 
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where  a groove  is  formed  in  the  bone  for  its  re- 
ception, until  it  becomes  concealed  by  the  anterior 
clinoid  process,  under  which  it  assumes  a second 
curve,  and  then  ascends  to  pierce  the  dura  mater 
and  leave  the  sinus,  just  on  the  outer  side  of  the 
ophthalmic  nerve  and  behind  the  optic  foramen. 

During  the  whole  of  this  course,  the  artery  is  closely 
applied  to  the  sphenoid  bone  at  the  side  of  the 
pituitary  fossa;  consequently  the  nerves  are  all 
situated  externally  to  the  vessel,  which  they  partly 
conceal.  While  within  the  cavernous  sinus,  the 
carotid  gives  off  two  or  three  minute  twigs  to  the 
dura  mater,  the  nerves,  and  the  pituitary  gland ; and, 
immediately  after  leaving  the  cavity,  detaches  the 
ophthalmic  branch,  which  passes  through  the  optic 
foramen  and  enters  the  orbit  to  the  outer  side  and 
rather  beneath  the  optic  nerve. 

The  relative  position  of  the  four  nerves  within  Position  of 

nerves. 

the  cavernous  sinus  varies  considerably  in  different 
parts  of  the  cavity;  since,  as  they  enter  it  from 
different  points  and  pass  forwards  to  reach  the 
lacerated  foramen,  they  bear  towards  each  other 
with  different  degrees  of  obliquity.  If,  however, 
we  take  a line  midway  between  the  anterior  and 
posterior  extremities  of  the  sinus,  we  shall  find 
them  situated  in  the  following  manner,  always  re- 
membering that  they  are  all  to  the  outer  side  of 
the  carotid  artery.  Superiorly  is  the  third  or 


118 


GANGLION  OF  THE  FIFTH  PAIR,  &C. 


motor  oculi nerve,  which  enters  the  sinus  from  above, 
and  inclines  downwards;  external  to  this,  and  rather 
below  it,  is  the  fourth,  generally  involved  in  the  dura 
mater  forming  the  outer  wall,  and  running  nearly 
horizontally;  just  under  the  fourth,  will  be  found 
the  first  division  of  the  fifth,  entering  the  cavity 
from  below,  and  passing  obliquely  upwards;  while 
nearly  on  the  same  level  as  the  last,  but  considerably 
to  the  inner  side  and  in  close  contact  with  the  coats 
of  the  carotid,  is  the  sixth  nerve. 


[Observations. — Before  proceeding  to  the 
next  section,  the  student  should  make  himself  ac- 
quainted with  the  formation  of  the  orbit,  and  the 
different  foramina  by  which  it  communicates  on 
the  one  hand  with  the  cranium,  on  the  other,  with 
the  parts  external  to  that  cavity]. 
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DESCRIPTION  OF  THE  NERVES  ANI?*  VESSELS 
SITUATED  WITHIN  THE  ORBIT. 

PART  I. 

Distribution  of  the  third , the  fourth,  the  ophthalmic 
division  of  the  fifth,  and  the  sixth  pair  of  nerves. 

As  the  student  has  already  traced  the  nerves  of  Directions 
the  cavernous  sinus  to  the  foramen  lacerum  orbitale,  orbit. 6 " U'e 
and  as  he  has  likewise  seen  the  optic  nerve  and 
artery  leaving  the  cranium  through  the  optic  fora- 
men, his  next  business  will  consist  in  laying  open 
the  orbit  for  the  purpose  of  examining  the  distri- 
bution of  those  structures  within  the  cavity.  With 
this  object,  the  roof  of  the  orbit  shoidd  be  removed 
by  sawing  through  the  frontal  bone  on  each  side ; 
the  internal  incision  to  be  carried  along  the  side  of 
the  cribriform  plate  of  the  ethmoid  bone,  and  ter- 
minate behind  in  the  lacerated  opening;  the  external 
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Contents  of 
the  orbit. 


incision  to  begin  some  way  to  the  outer  side  of  the 
orbit,  to  be  continued  obliquely  downwards  and 
inwards,  so  as  to  include  a considerable  portion 
of  the  outer  wall  of  the  cavity,  and  terminate  be- 
hind in  the  extremity  of  the  lacerated  foramen. 
The  dissection  will  be  furthef  facilitated,  by  re- 
moving the  upper  part  of  the  optic  foramen  to- 
gether with  the  anterior  clinoid  process  of  the 
sphenoid  bone,  thus  laying  the  optic  and  lacerated 
openings  into  one.  The  passage  of  the  optic  nerve 
and  artery  will  thus  become  exposed  where  the 
former  is  surrounded  by  the  origins  of  the  four 
recti  muscles,  which  are  easily  separated  from  the 
bone,  but  adhere  strongly  to  the  nerve. 

Before  proceeding  to  the  dissection,  we  may 
briefly  mention  the  structures  contained  within  the 
orbit.  These  consist  of — 1st,  the  globe  of  the 
eye,  imbedded  in  fat,  and  connected  to  the  optic 
foramen  by  the  nerve;  2nd,  the  six  muscles  of  the 
globe,  together  with  the  levator  palpebrae  superioris ; 
3rd,  the  four  nerves  which  enter  at  the  foramen 
lacerum,  the  lenticular  ganglion,  and  the  ciliary 
branches;  4th,  the  distribution  of  the  ophthalmic 
artery,  and  the  returning  veins ; 5th,  the  lachrymal 
gland  with  its  ducts  leading  on  to  the  surface  of 
the  conjunctiva.  All  these  structures  are  sur- 
rounded by  loose  fat  and  cellular  membrane,  which 
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must  be  carefully  removed  as  we  proceed  with  the 
dissection.  The  intricacy  of  the  parts  will  render 
it  impossible  to  trace  the  nerves  precisely  according 
to  the  order  in  which  they  are  described,  while 
their  relative  position  is  so  minutely  complicated, 
that  it  would  render  a detailed  account  almost  un- 
intelligible to  the  reader* 

The  periosteum  which  lined  the  roof  of  the  orbit,  supeificiai 
and  which  always  separates  from  the  bone  when  contents, 
the  latter  is  removed,  should  now  be  stripped  off. 

The  superficial  structures  which  then  become  ex- 
posed, are,  (in  the  middle)  the  supra-orbitar  nerve, 
lying  on  the  levator  palpebrae  superioris,  which 
muscle  is  again  closely  applied  to,  and  partly  con- 
ceals the  levator  oculi;  (on  the  inner  side)  the 
superior  oblique  muscle,  with  the  fourth  pair  of 
nerves  entering  it  near  its  origin;  (on  the  outer 
side)  the  abductor  oculi  muscle,  and,  running  along 
it,  the  lachrymal  nerve.  These  branches  will  be 
again  brought  under  our  observation,  as  we  follow 
the  trunks  which  give  them  off,  in  their  course  from 
the  cavernous  sinus  to  their  ultimate  distribution 
within  the  orbit. 

The  fourth  pair,  or  pathetic,  or  inner  oculo-  Distribution 
muscular,  being  the  most  superficial  and  accessible,  nerves, 
should  first  be  traced. 
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Fourth  pair.  We  have  already  spoken  of  this  nerve  as  in- 
volved in  the  dura  mater  forming  the  outer  wall  of 
the  cavernous  sinus,  situated  to  the  outer  side  of  the 
third  pair,  and  above  the  first  division  of  the  fifth : 
as  it  approaches  the  lacerated  opening,  it  attaches 
itself  to  the  supra-orbitar  branch  of  the  latter  nerve, 
and  accompanies  it  into  the  orbit,  where  it  soon 
assumes  a separate  course,  and,  passing  inwards 
enters  the  obliquus  superior  muscle,  to  which  alone 
it  is  distributed. 

Ophthalmic  The  ophthalmic  or  first  division  of  the  fifth, 
the'fifth  °f  which  we  shall  next  trace,  pursues  an  oblique 
,mir'  course  through  the  sinus,  being  at  first  situated 
below,  but  afterwards  in  close  apposition  to  the 
fourth.  After  receiving  a small  filament  from  the 
carotid  plexus  of  the  sympathetic,  it  divides,  while 
still  within  the  sinus,  into  three  branches,  which 
diverge  from  each  other  and  enter  the  orbit  sepa- 
rately through  the  lacerated  opening.  These  are — 
iu branches,  a Middle,  or  Supra-orbitar  Branch — an  External, 
or  Lachrymal  Branch  — an  Internal  or  Nasal 
Branch. 

supra  The  supra-orbitar  nerve  passes  directly  forwards, 

branch.  between  the  levator  palpebrse  muscle  and  the  mem- 
brane lining  the  roof  of  the  orbit,  to  gain  the  supra- 
orbitar  foramen  or  notch,  through  which  it  is 
transmitted  on  to  the  forehead,  where  it  ramifies 
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beneath  the  occipito-frontalis  and  skin,  forming 
junctions  with  the  facial  nerve  (p.  13).  Before 
leaving:  the  orbit  this  nerve  sends  off  a considerable 
branch,  which  runs  inwards  towards  the  trochlea  of 
the  superior  oblique  muscle  and  divides  into  twigs; 
some  of  which  are  lost  in  the  upper  eyelid  and  skin 
about  the  root  of  the  nose,  whilst  others  spread  in 
the  orbicularis  and  the  corrugator  supercilii  muscles, 
detaching  filaments  which  ascend  towards  the 
forehead. 

The  lachrymal  nerve  is  the  smallest  of  the  three  Lachrjmni 
branches  furnished  by  the  ophthalmic  division  of brnnch 
the  fifth.  It  is  at  first  closely  invested  by  a sheath 
of  dura  mater,  and  passes  through  the  foramen  la- 
cerum  to  the  outer  side  of  the  origin  of  the  ab- 
ductor oculi,  between  which  muscle  and  the 
periosteum  lining  the  external  wall  of  the  orbit, 
the  nerve  takes  its  course  until  it  enters  the 
lachrymal  gland:  after  supplying  this  structure,  it 
is  continued  on  to  the  upper  eyelid  and  the  con- 
junctiva, where  its  filaments  are  finally  distributed. 

Before  it  has  reached  the  gland,  the  lachrymal 
nerve  sends  off  a small  twig  which  descends  to  the 
spheno-maxillary  fissure,  and  joins  either  with  the 
infra-orbitar  or  the  malar  branch  from  the  second 
division  of  the  fifth. 

The  nasal  nerve  passes  much  more  deeply  than  Nasal 
the  two  preceding  branches  of  the  fifth,  and  ac-  brnach' 
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companies  the  third  and  sixth  pair  to  enter  the 
orbit  through  the  lacerated  opening,  between  the 
two  origins  of  the  abductor  muscle,  and  just  to  the 
outer  side  of  the  optic  nerve.  It  here  detaches  a 
minute  filament  which  soon  terminates  in  the  len- 
ticular ganglion.  It  is  then  directed  obliquely  in- 
wards and  forwards,  crossing  above  the  optic  nerve 
and  beneath  the  levator  muscle,  where  it  gives  off 
two  or  three  ciliary  branches:  approaching  the 
inner  wall  of  the  orbit,  the  nerve  passes  between  the 
adductor  and  superior  oblique  muscles,  and  there 
divides  into  two  filaments: — an  Internal  Nasal  or 
Ethmoidal, — an  External  Nasal  or  Angular.  The 
first  of  these  leaves  the  orbit  through  the  foramen 
orbitale  internum  anterius,  and,  after  just  entering 
the  cranium,  although  beneath  the  dura  mater, 
passes  through  the  cribriform  plate  of  the  ethmoid 
bone  into  the  nose:  here  it  again  divides  into  two 
long  filaments,  one  of  which  is  continued  along  the 
septum  of  the  nose  as  far  as  the  tip  of  the  organ, 
where  it  is  lost  in  the  skin,  while  the  other  descends 
along  the  outer  wall  of  the  cavity  and  reaches  the 
inferior  turbinated  bone.  The  external  nasal  or 
angular  branch  is  continued  forwards,  along  the 
under  edge  of  the  superior  oblique  muscle,  to 
the  inner  canthus  of  the  eye,  where  it  expends 
itself  by  supplying  the  caruncula  lachrymalis,  the 
lachrymal  sac,  and  the  adjacent  integuments. 
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The  entrance  of  the  nasal  nerve  into  the  orbit 
together  with  the  third  and  sixth  pairs,  will  become 
more  clearly  exposed,  by  separating  the  upper  origin 
of  the  abductor  oculi  from  the  levator  muscle  and 
the  optic  nerve;  [thus  laying  open  the  communi- 
cation between  the  orbital*  cavity  and  the  cavernous 
sinus. 

The  sixth  nerve,  or  abducens,  or  outer  oculo-mus- 
cular  has  been  already  alluded  to  as  entering  the  pos- 
terior extremity  of  the  cavernous  sinus,  and  running 
along  its  floor  in  close  apposition  with  the  carotid 
artery;  where  it  receives  one  or  more  filaments, 
transmitted  through  the  carotid  canal  from  the 
sympathetic.  On  reaching  the  lacerated  foramen 
it  becomes  closely  attached  to  the  third  pair,  and 
nasal  branch  of  the  fifth,  and,  with  them,  enters  the 
orbit  between  the  origins  of  the  abductor  oculi : the 
nerve  is  then  continued  forwards  a short  way 
along  the  ocular  surface  of  that  muscle,  and,  after 
penetrating  it  by  numerous  fasciculi,  becomes  en- 
tirely distributed  to  its  substance. 

Just  at  the  foramen  lacerum,  the  abducens  nerve 
is  said  to  detach  a minute  twig  to  the  lenticular 
ganglion,  which  is  possibly  one  of  those  filaments 
that  it  received  from  the  sympathetic  in  the  ca- 
vernous sinus. 


125 


Sixth  pair. 


126 


NERVES  AND  VESSELS  SUPPLYING 


Third  pair. 


Superior 

branch. 


Inferior 

branch. 


The  third  nerve,  motor  oculi,  or  common  oculo- 
muscular,  enters  at  the  roof  of  the  cavernous  sinus, 
and,  passing  very  obliquely  downwards  and  forwards, 
divides  just  behind  the  lacerated  opening  into  two 
portions,  which  accompany  the  nasal  nerve  and  the 
sixth  into  the  orbit,  and  then  separate  from  each 
other. 

The  smaller  of  these  divisions  rises  above  the 
-optic  nerve,  to  enter  the  levator  oculi  near  its 
origin ; and  after  supplying  it,  detaches  a twig 
which  pierces  the  muscle  and  goes  to  the  levator 
palpebrse. 

The  larger  or  inferior  division  inclines  down- 
wards, gets  below  the  optic  nerve,  and  separates 
into  three  branches ; one  of  which  enters  the  de- 
pressor muscle,  a second  supplies  the  adductor, 
while  the  third,  a long  slender  filament,  is  continued 
forwards,  between  the  edges  of  the  depressor  and 
abductor  muscles,  to  terminate  in  the  inferior 
oblique,  which  it  enters  not  very  far  from  its  inser- 
tion. From  the  commencement  of  this  last  branch, 
a twig  is  detached  to  join  with  the  lenticular  gang- 
lion. 
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PART  II. 

The  lenticular  ganglion  and  its  branches. 

The  lenticular  or  ophthalmic  ganglion  is  situated  Lenticular 

1 . ° 7 . . ganglion. 

in  the  hack  part  of  the  orbit,  and  lies,  imbedded  m 
fat,  between  the  optic  nerve  and  the  abductor 
muscle.  In  size  and  shape  it  has  some  resem- 
blance to  a grain  of  linseed  : posteriorly  it  receives 
the  twigs  from  the  third,  fifth,  and  sixth  nerves, 
which  have  already  been  alluded  to,  while  from 
its  anterior  surface,  spring  several  delicate  fila- 
ments, which  vary  in  number  from  eight  to  six- 
teen, and  are  termed  ciliary  nerves. 

Slightly  diverging  from  each  other,  these  ciliary  ciliary 
nerves  pass  forwards,  and,  receiving  an  addition  nei'es' 
on  the  inner  side  by  some  twigs  sent  off  from  the 
nasal  branch  of  the  fifth,  they  completely  surround 
the  optic  nerve  and  pierce  the  sclerotic  tunic  of 
the  eye  : they  then  continue  their  course  forwards 
between  the  sclerotic  and  choroid  coats ; and, 
after  passing  through  the  ciliary  ligament,  are 
ultimately  distributed  to  the  iris  and  ciliary 
body.  v 
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Course  of 
the  ophthal- 
mic artery. 


The  lenticular  ganglion  is  generally  considered 
to  form  a part  of  the  sympathetic  system,  and  its 
connexion  with  the  first  cervical  ganglion  is  pro- 
bably effected  by  the  branches  which  it  apparently 
derives  from  the  fifth  and  sixth  pair;  in  other 
words,  the  latter  nerves  may  perhaps  serve  as  a 
medium  for  conducting  the  filaments,  which  they 
receive  from  the  carotid  plexus  in  the  cavernous 
sinus,  into  the  orbit,  to  terminate  in  the  gang- 
lion. 


PART  III. 

Course  and  distribution  of  the  ophthalmic  artery. 

While  tracing  the  nerves  of  the  orbit,  the 
branches  of  the  ophthalmic  artery  must  also  have 
become  exposed,  and  to  these  we  may  now  direct 
our  attention. 

The  ophthalmic  artery  is  given  off  by  the  inter- 
nal carotid,  just  above  the  cavernous  sinus,  and 
passes  into  the  orbit  through  the  optic  foramen, 
to  the  outer  and  under  part  of  the  nerve.  It  here 
becomes  more  or  less  entangled  with  the  branches 
of  the  lenticular  ganglion,  but  soon  inclines 
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inwards,  crossing  over  the  optic  nerve  and  reach- 
ing the  inner  wall  of  the  orbit.  It  is  then  con- 
tinued forwards,  between  the  superior  oblique  and 
adductor  muscles,  and  terminates  at  the  internal 
canthus,  by  sending  one  branch  upwards  on  to 
the  forehead,  and  another  downwards  to  ramify 
over  the  root  of  the  nose,  and  join  with  the  facial 
artery. 

The  branches  which  the  ophthalmic  artery  de-  its  branches, 
taches  in  its  course  are — the  Lachrymal — the  Cen- 
tral of  the  Retina — the  Supra-orbitar — Ciliary 
Branches — Muscular  Branches — the  Anterior  and 
Posterior  Ethmoidal — Palpebral  Branches — the 
Terminating  Branches. 

These  may  be  divided,  according  to  the  situation 
of  the  main  trunk,  into  three  sets,  viz.  ; — those 
given  off  on  the  outer  side  of  the  optic  nerve — 
those  given  off  above  the  nerve — those  given  off 
along  the  inner  wall  of  the  orbit. 

While  on  the  outer  side  of  the  nerve,  the  First  set. 
ophthalmic  artery  sends  olf — 

1st.  The  lachrymal  branch,  which  runs  along  Lachrymal 
the  outer  wall  of  the  orbit,  detaching  small  twigs  brtwch' 
in  its  course,  until  it  reaches  the  lachrymal  gland  ; 
after  supplying  which,  it  terminates  in  the  upper 
and  lower  eyelids. 

2nd.  The  central  artery  of  the  retina,  which  Central 
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f enters  the  substance  of  the  optic  nerve,  and  is 
thus  conveyed  into  the  interior  of  the  globe  of  the 
eye,  where  it  ramifies  minutely  on  the  inner  sur- 
face of  the  retina,  forming  a delicate  network  of 
vessels  called  “ Tunica  vasculosa  retinae.”  These 
vessels  appear  to  extend  as  far  forwards  as  the 
corpus  ciliare,  where  they  probably  anastomose 
with  the  arteries  of  that  structure.  The  central 
artery  also  sends  a branch  into  the  vitreous 
humour,  which  may  be  traced  as  far  as  the  pos- 
terior surface  of  the  capsule  of  the  lens. 

While  crossing  over  the  optic  nerve,  the 
ophthalmic  artery  gives  off — 

1st.  The  supra-orbitar,  which  accompanies  the 
nerve  of  the  same  name  along  the  levator  palpebrae 
muscle,  and,  leaving  the  orbit  at  the  superciliary 
notch,  ramifies  over  the  forehead,  and  forms 
communications  with  the  temporal  and  occipital 
arteries. 

2nd.  Ciliary  arteries,  which'  come  off  rather 
irregularly,  either  from  the  main  trunk  of  the 
ophthalmic,  or  from  some  of  its  branches.  They 
are  divided  into  the  short  and  the  long ; the  former 
supplying  the  choroid  coat,  the  latter  the  iris. 
The  short  ciliares  are  very  numerous,  and  sur- 
round the  optic  nerve,  where  they  inosculate  and 
divide,  so  that  their  number  becomes  doubled  by 
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the  time  they  reach  the  globe  of  the  eye.  They 
are  intermixed  with  the  ciliary  nerves,  and  enter 
the  eye  in  the  same  manner  by  piercing  the  back 
part  of  the  sclerotic  tunic,  where  a few  remain  and 
ramify  in  that  membrane  ; but  by  far  the  greater 
number  pass  into  the  choroid  coat,  which,  together 
with  the  ciliary  body  and  processes,  is  profusely 
supplied  by  them.  These  vessels  constitute  the 
inner  layer  of  the  choroid,  generally  termed 
“ Tunica  Ruyscliiana.”  Some  of  the  twigs  are  also 
distributed  to  the  iris.  The  long  ciliares  are  only 
two  in  number,  being  at  the  same  time  much 
larger  than  the  short,  and  pierce  the  sclerotic  on 
either  side  at  a greater  distance  from  the  optic 
nerve  : they  run  horizontally  forwards,  in  the 
plane  of  the  long  axis  of  the  globe,  and  between 
the  sclerotic  and  choroid  coats,  until  they  gain 
the  anterior  margin  of  the  latter,  when  they  pierce 
the  ciliary  ligament  and  enter  the  external  or 
greater  circumference  of  the  iris.  Here  they 
divide,  and,  by  inosculating  with  each  other,  pro- 
duce a vascular  circle,  called  zona  major.  From 
the  interior  of  this  circle  numerous  branches  are 
given  off,  which  radiate  towards  the  pupillary 
margin  of  the  iris,  where  they  again  unite  to  form 
a second  anastomosis,  called  zona  minor.  Some 
anatomists  also  describe  a third  intermediate 
zone. 

K 2 
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3rd.  Muscular  branches,  which  generally  con- 
sist of  a smaller  twig  supplying  the  levator  oculi, 
the  levator  palpebrae,  and  the  obliquus  superior; 
and  a larger  branch  which  becomes  distributed  to 
the  other  muscles.  From  these  muscular  branches, 
generally  arise  what  are  called  the  anterior  ciliary 
arteries,  consisting  of  four  or  five  small  twigs 
which  pierce  the  sclerotic,  two  or  three  lines  behind 
its  junction  with  the  cornea,  and  become  lost  in  the 
iris  and  choroid  membrane. 


Third  set.  While  running  along  the  inner  wall  of  the  orbit, 
the  ophthalmic  artery  gives  off — 

Anterior  1st.  The  anterior  and  posterior  ethmoidal 
riorethmoi-  branches,  which  pass  through  the  corresponding 
dal  branches.  ;nterna}  orbitar  foramina,  give  off  twigs  to  the 
frontal  sinuses  and  ethmoidal  cells,  and,  having 
entered  the  cranium,  divide  into  minute  branches, 
some  of  which  are  lost  in  the  dura  mater,  whilst 
others  accompany  the  olfactory  nerves  into  the 
nose. 

superiorand  2nd.  The  superior  and  inferior  palpebral 
pebra"rpa1'  branches,  which  ramify  in  the  upper  and  lower 
branches,  eyelid,  supplying  the  integuments,  orbicularis 

muscle,  cartilage,  and  meibomian  glands : they 
also  send  twigs  to  the  caruncle,  conjunctiva,  and 
lachrymal  sac. 
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3rd.  The  terminating  branches  of  the  ophthalmic,  Terminating 

° . branches. 

consisting  of  a frontal  and  a nasal  artery,  distri- 
buted, the  one  to  the  forehead,  the  other  to  the  root 
of  the  nose,  as  has  been  already  described. 


PART  IV. 

The  ophthalmic  vein. 

The  ophthalmic  vein  is  formed  at  the  posterior  Ophthalmic 
1 . vein, 

part  of  the  orbit,  by  the  union  of  the  venae  comites, 

which  accompany  the  different  branches  of  the 
ophthalmic  artery.  It  may  be  described  as  consti- 
tuted by  two  sets  of  vessels;  viz. — those  derived 
from  the  interior  of  the  globe,  and  those  returning 
the  blood  from  the  appendages  of  the  eye  and  the 
other  contents  of  the  orbit.  The  former  arise 
principally  in  the  iris,  and  the  external  layer  of  the 
choroid  coat,  and  may  be  seen  piercing  the  sclerotic 
at  different  points  of  its  surface  ; the  latter  follow 
the  course  of  the  arteries  to  which  they  belong. 

The  ophthalmic  vein  is  situated  below  and  external 
to  the  optic  nerve,  and  passes  through  the  foramen 
lacerum  orbitale  to  terminate  in  the  cavernous 
sinus.  This  vein,  however,  does  not  return  all  the 
blood  sent  into  the  orbit  by  the  artery,  as  several 


134 


NERVES  AND  VESSELS  SUPPLYING  THE  EYE. 


small  vessels  may  be  traced  from  the  eyelids  and 
adjacent  integuments,  converging  towards  the  inner 
canthus,  where  they  empty  themselves  into  the 
commencement  of  the  facial  vein. 


[Observations. — Our  dissection  of  the  nerves 
and  vessels  of  the  head  is  now  completed,  with  the 
exception  of  the  sinuses  of  the  brain,  which  will  form 
the  subject  of  the  next  section.  The  situation  of 
the  sinuses  being  for  the  most  part  indicated  by 
grooves  on  the  internal  surface  of  the  cranium,  the 
study  of  them  will  very  much  assist  us  in  tracing 
the  course  of  these  vessels.] 
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SECTION  VIII. 

DESCRIPTION  OF  THE  CEREBRAL  SINUSES. 

Tiie  cerebral  sinuses,  or  vessels  returning  the  blood  Cerebral  si 

nuses. 

from  the  brain,  are  canals  produced  by  the  separa- 
tion of  the  two  layers  of  membrane  which  consti- 
tute the  dura  mater,  and  lined  by  a continuation  of 
that  tissue  which  forms  the  internal  coat  of  the 
veins.  Their  shape  is  mostly  triangular,  and  they 
are  either  in  contact  with  the  bony  parietes  of  the 
cranium,  or  else  are  enclosed  in  the  processes  of 
dura  mater,  which  project  into  the  cavity.  They 
may  be  examined  by  slitting  up  the  dura  mater, 
thus  laying  them  open,  and  tracing  them  along  their 
course  to  their  ultimate  conflux  at  the  foramen 
lacerum  basis  cranii  posterius  of  each  side,  where 
they  form  the  internal  jugular  vein. 

The  cerebral  sinuses  may  be  divided  into  two  Divided  into 
sets  : — the  Great  Sinuses,  and  the  Small  Si-  Imi  the"1 

small. 


nuses. 
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The  great  sinuses  are  four  in  number — the  Lon- 
gitudinal— the  Straight,  or  Horizontal — the  Right 
Lateral — the  Left  Lateral. 

The  longitudinal  sinus  is  situated  in  the  upper 
part  of  the  falx  major,  and  extends  from  the  foramen 
caecum  of  the  os  frontis,  to  the  internal  tuberosity 
of  the  occipital  bone,  where  it  empties  itself  into 
the  right  and  left  lateral : it  follows  the  median  line 
of  the  skull,  and  is  therefore  in  contact  successively 
with  the  frontal,  the  junction  of  the  two  parietal, 
and  the  upper  portion  of  the  occipital  bone  (p.87). 

The  straight  sinus  is  situated  at  the  junction  of 
the  falx  major,  with  the  upper  surface  of  the  ten- 
torium : it  rims  horizontally  backwards,  com- 
mencing at  the  free  edge  of  the  tentorium,  where  it 
receives  the  inferior  longitudinal  sinus  with  the 
venae  Galeni,  and  terminating  at  the . occipital 
tuberosity  where  it  joins  the  two  lateral. 

The  conflux  of  the  longitudinal  sinus,  the  straight 
sinus,  and  the  occipital  sinus,  which  last  comes  up 
from  below  the  tentorium,  produces  a sort  of  irre- 
gular cavity  or  slight  enlargement,  corresponding 
to  the  occipital  tuberosity,  and  termed  the  torcular 
Herophili.  This  has  five  openings:  viz. — the  three 
sinuses  just  mentioned,  which  enter  the  cavity,  and 
the  right  and  left  lateral  which  proceed  from  it  on 
each  side. 
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The  lateral  sinuses  are  contained,  during  the  Lateral 

sinuses. 

greater  part  of  their  course,  in  the  attached  margin 
of  the  tentorium.  They  commence  at  the  torcular 
Herophili,  and  run  outwards  along  the  groove 
which  marks  the  transverse  ridge  of  the  occipital 
bone : they  then  pass  over  the  posterior  inferior 
angles  of  the  parietal  bones,  and  leave  the  tentorium 
to  descend  over  the  mastoid  portions  of  the  tem- 
poral bones.  Quitting  these,  they  regain  the  occi- 
pital bone,  and  terminate  on  either  side  in  the 
jugular  fossa,  which  constitutes  the  outer  and  pos- 
terior part  of  the  lacerated  opening  at  the  base  of 
the  skull,  and  lodges  the  commencement  of  the  in- 
ternal jugular  vein. 

The  smaller  sinuses  may  be  enumerated  as — The  small 

• sinuses 

the  Inferior  Longitudinal — the  Occipital — the 
Transverse — which  are  all  single  vessels  : — the 
Cavernous — the  Anterior  and  Posterior  Clinoid — 
the  Superior  and  Inferior  Petrosal — which  exist  in 
pairs. 

The  inferior  longitudinal  occupies  the  lower,  or  inferior  ion 
free  edge  of  the  falx  major,  being  situated  between  s/nus!"31 
the  two  layers  of  dura  mater  which  form  that  pro- 
cess. It  terminates  behind  in  the  straight  sinus. 

The  occipital  sinus  is  situated  in  the  falx  minor,  occipital 
and  corresponds  to  the  inferior  vertical  ridge  of  the  S‘,1L18' 
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occipital  bone.  It  is  formed  below  by  a branch 
from  each  side  of  the  foramen  magnum,  and  empties 
itself  above  into  the  torcular  Herophili. 

The  cavernous  sinuses  have  already  come  under 
our  observation  (p.  115). 

The  anterior  and  posterior  clinoid  sinuses  are 
exceedingly  small,  and  run  in  a slightly  curved  di- 
rection before  and  behind  the  pituitary  fossa,  join- 
ing on  each  side  with  the  cavernous.  The  union 
of  the  four  vessels  which  thus' surround  the  pituitary 
gland  constitutes  the  Circular  Sinus  of  Ridley. 

The  superior  and  inferior  petrosal  sinuses,  com- 
mence by  a common  origin  at  the  extremity  of  the 
petrous  portion  of  the  temporal  bone,  where  they 
receive  the  blood  from  the  cavernous  sinus,  and 
then  separate  from  each  other.  The  superior  fol- 
lows the  groove  along  the  upper  ridge  of  the  petrous 
bone,  and  terminates  in  the  mastoid  portion  of  the 
lateral  sinus.  The  inferior  runs  downwards  and 
outwards,  lodged  in  the  sulcus,  formed  by  the  junc- 
tion of  the  occipital  and  temporal  bones,  and  empties 
itself  into  the  commencement  of  the  jugular  vein. 

The  transverse  sinus  passes  across  the  basilar 
process  of  the  occipital  bone,  generally  close  to  its 
junction  with  the  sphenoid,  so  as  to  connect  the 
common  origin  of  the  two  petrosal  sinuses  of  either 
side : sometimes,  however,  it  is  placed  lower  down, 
so  as  merely  to  effect  a union  between  the  inferior 
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petrosal  canals.  Occasionally,  there  are  two,  or 
even  three  transverse  sinuses. 


[Observations. — The  dissection  of  the  blood- 
vessels and  nerves  of  the  head  may  now  be  consi- 
dered as  completed : the  common  carotid  artery 
has  been  traced  throughout  the  whole  of  its  distri- 
bution, and  the  eleven  pairs  of  cerebral  nerves  have 
likewise  been  followed  from  their  origin  to  their 
ultimate  ramifications.  The  remaining  part  of  our 
dissection  will  extend  to  the  cervical  and  thoracic 
regions,  and  comprize  the  spinal  nerves  and  the  dis- 
tribution of  the  subclavian  artery.  The  cervical 
nerves  will  first  occupy  our  attention,  because  they 
are  now  the  most  readily  accessible ; and,  coming 
from  the  spinal  cord,  they  succeed  naturally  to  the 
description  of  those  which  arise  from  the  brain.] 
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SECTION  IX. 

DESCRIPTION  OF  TIIE  CERVICO-SPINAL  NERVES. 

PART  I. 

General  remarks — the  sub-occipital  nerve — the 
seven  cervical  nerves. 

In  order  to  display  the  cervico-spinal  nerves,  the 
sterno-mastoid  muscle  should  be  divided  through 
its  middle,  and  carefully  reflected ; upwards,  towards 
the  mastoid  process,  and  downwards,  towards  the 
sternum  and  clavicle.  This  will  expose  the  three 
scaleni  muscles,  together  with  the  rectus  capitis 
anticus  major,  and  the  lower  part  of  the  longus 
colli,  and  the  nerves  will  be  seen  making  their  ap- 
pearance from  between  these  muscles,  which 
entirely  conceal  them  at  the  point  where  they  issue 
from  the  spinal  canal  through  the  intervertebral 
foramina.  The  commencement  of  the  common 
carotid  and  subclavian  arteries,  with  their  corre- 
sponding veins,  will  likewise  be  brought  into  view. 


CERVICO-SPINAL  NERVES. 


141 


The  nerves  which  thus  arise  from  the  cervical  cervico- 
portion  of  the  spinal  cord,  are  eight  in  number,  viz.  nerves. 

— the  Sub-occipital  which  comes  out  between  the 
occipital  bone  and  the  atlas — and  the  Seven  Cer- 
vical, the  first  of  which  emerges  between  the 
atlas  and  dentata,  the  seventh  between  the  last 
cervical  and  first  dorsal  vertebra.  Some  anatomists 
class  the  sub-occipital  nerve  as  the  first  cervical, 
which  arrangement,  of  course,  changes  the  nominal 
situation  of  each  succeeding  nerve,  rendering  them 
eight  in  number  instead  of  seven. 

These  nerves  arise  from  the  spinal  cord  by  two 
sets  of  fasciculi,  the  one  coming  from  the  anterior, 
the  other  from  the  posterior  column.  Prior  to  the 
junction  of  these  two  roots,  the  posterior  expe- 
riences a gangliform  enlargement,  after  which,  they 
leave  the  vertebral  canal  as  one  nerve. 

The  sub-occipital  nerve  arises  almost  on  a level  sub-occipitai 
with  the  foramen  magnum,  or  just  at  the  junction  ner'e' 
of  the  medulla  oblongata  with  the  spinal  cord,  and 
is  so  deeply  seated  where  it  leaves  the  vertebral 
canal,  as  to  be  inaccessible  in  the  present  stage  of 
the  dissection.  It  is  of  small  size,  and  divides  into 
an  Anterior  and  Posterior  branch. 

The  former  passes  forwards,  and  may  now  be  re-  Anterior 
cognized  as  it  makes  its  appearance  between  the  branch‘ 
rectus  capitis  anticus  minor,  and  the  rectus  lateralis, 
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just  above  the  root  of  the  transverse  process  of  the 
atlas.  It  then  bends  down  to  form  an  arch,  by  join- 
ing with  a branch  of  the  first  cervical  nerve  sent  up 
to  meet  it,  detaches  twigs  to  the  lateral  and  two 
anterior  recti  muscles,  and  inosculates  with  the  su- 
perior cervical  ganglion  of  the  sympathetic,  with 
the  glosso-pharyngeal  and  pneumo-gastric  nerves. 

The  posterior  branch  of  the  sub-occipital  nerve 
is  the  larger  of  the  two,  and,  passing  backwards 
under  the  complexus,  is  distributed  to  the  posterior 
recti  and  to  the  oblique  muscles  of  the  head.  It 
cannot  be  seen  until  the  muscles  of  the  back  have 
been  dissected. 

The  seven  cervical  nerves,  like  the  sub-occipital, 
divide  severally  into  a Posterior  and  an  Anterior 
branch,  as  soon  as  they  escape  from  the  vertebral 
foramina.  The  former  are  principally  distributed 
to  the  deep-seated  muscles  on  the  back  of  the  neck, 
and  consequently  cannot  be  seen  until  those  parts 
are  dissected.  The  latter  come  forwards,  and, 
emerging  from  between  the  muscles  which  arise 
from  the  transverse  processes  of  the  vertebra,  be- 
come covered  by  the  sterno-cleido-mastoideus  : it  is 
therefore  these  anterior  branches  only,  which  we 
have  exposed  by  raising  that  muscle.  The  three 
first  make  their  appearance  between  the  rectus 
capitis  anticus  major,  and  the  scalenus  medius 
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muscle ; the  four  inferior  are  seen  emerging  between 
the  scalenus  anticus  and  medius,  accompanied  by 
the  first  dorsal  nerve.  The  anterior  branches  of  all 
the  cervical  nerves  join  with  the  one  above,  and  the 
one  below  : the  first  likewise  is  connected  with  the 
sub-occipital,  the  last  with  the  first  dorsal.  The 
three  superior  constitute  by  their  union  what  is 
generally  described  as  the  cervical  plexus,  chiefly 
supplying  the  superficial  parts  about  the  neck ; 
while  the  junction  of  the  four  lower  nerves, 
together  with  the  first  dorsal,  forms  the  axillary  or 
brachial  plexus,  from  which  the  upper  extremity  is 
supplied.  It  is  worthy  of  remark,  that  the  relative 
size  of  the  anterior  and  posterior  branches  is  ren- 
dered different  in  each  nerve,  by  the  progressive  in- 
crease of  the  former,  and  decrease  of  the  latter,  as 
we  pass  down  the  neck. 

Having  thus  made  ourselves  acquainted  with  the 
general  arrangement  and  connexions  of  the  seven 
cervical  nerves,  we  may  proceed  to  the  more  parti- 
cular description  of  each  trunk,  as  they  successively 
make  their  appearance  from  between  the  deep  mus- 
cles of  the  neck. 
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PART  II. 


The  three  superior  cervical  nerves,  forming  the 
cervical  plexus,  hy  the  union  of  their  anterior 
branches. 


First  cervical  The  anterior  branch  of  the  first  cervical  nerve 
Anterior  ma^cs  its  appearance  between  the  rectus  capitis 
branch.  anticus  major,  and  the  scalenus  medius,  and  be- 
comes nearly  expended  by  joining  with  the  sub- 
occipital  above,  and  the  second  cervical  below ; it 
is  likewise  connected  to  the  par  vagum,  and  by 
several  filaments  to  the  first  cervical  ganglion.  It 
detaches  a small  twig  to  the  rectus  major,  and  also 
a slender  branch  which  passes  downwards  and  in- 
wards, to  effect  a union  with  the  descendens  lin- 
gualis. 

The  posterior  branch  of  the  first  cervical  is  gene- 
rally called  the  great  occipital  nerve,  and  passes 
backwards  between  the  obliquus  capitis  inferior, 
and  the  complexus  muscles.  Before  arriving  at 
the  median  line  it  pierces  the  latter,  together  with 
the  trapezius,  and,  thus  becoming  subcutaneous, 
ascends  and  ramifies  over  the  back  of  the  head, 
joining  with  the  supra-orbitar,  temporal  and  auri- 
cular nerves.  In  the  first,  or  deep-seated  paid  of  its 


Posterior 

branch. 


CER  VICO-SPINAL  NERVES. 


145 


course,  the  occipital  gives  off  several  filaments  to 
the  surrounding  muscles,  more  especially  to  the 
complexus. 


The  anterior  branch  of  the  second  cervical  second  cer- 

vical  nerve. 

nerve  issues  from  between  the  same  muscles  as  the  Anlerjnr 
preceding,  and  unites  with  the  first  cervical  above,  branch- 
with  the  third  below.  It  forms  junctions  with  the 
sympathetic  and  accessory,  supplies  the  rectus 
anticus  and  levator  scapulas,  and  also  detaches  a 
little  branch,  which, ' after  uniting  with  a cor- 
responding twig  from  the  nerve  above,  forms  an 
arch  with  the  descendens  lingualis,  just  as  the  latter 
is  crossed  by  the  omo-hyoideus  muscle : a very 
small  filament  is  likewise  sent  down  to  assist  in 
the  composition  of  the  phrenic  nerve.  The  con- 
tinuation of  the  nerve,  after  these  branches  have 
been  given  off,  is  directed  downwards,  until  it  be- 
comes superficial  by  turning  over  the  posterior 
edge  of  the  sterno-mastoid  muscle,  where  it  divides 
into  the  aural,  transverse  cervical,  and  small  occi- 
pital branches,  which  were  described  in  the  first 
section  of  this  book  (p.  3). 

The  posterior  branch  of  the  second  cervical  Posterior 
divides  into  filaments,  which  ramify  amongst  the  1 * 
muscles  at  the  back  of  the  neck,  to  which,  and  to 
the  superjacent  integuments,  they  are  distributed. 
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The  anterior  branch  of  the  third  cervical  nerve 
alsoemerges  between  the  rectus  major  and  scalenus 
medius,  and  immediately  becomes  connected  with 
the  second  and  fourth  nerves,  with  the  sympathetic, 
accessory,  and  frequently  with  the  descendens  lin- 
gualis  : it  likewise  gives  some  twigs  to  the  neigh- 
bouring muscles,  and  has  the  principal  share  in  the 
formation  of  the  phrenic.  The  remainder  of  the 
nerve  then  divides  into  several  considerable 
branches,  which  pass  from  under  the  sterno-mas- 
toideus,  and  descend  towards  the  chest  and  shoulder. 
These  have  already  been  noticed  as  the  supra- 
clavicular, and  the  supra-acromial  nerves  (p.  6). 

The  posterior  branch  of  the  third  cervical  is  dis- 
tributed, like  that  of  the  preceding  nerve,  to  the 
muscles  and  integuments  on  the  back  of  the  neck. 

The  phrenic  nerve,  which  may  now  be  examined, 
is  given  off  from  the  anterior  branches  of  the 
second,  third,  and  fourth  cervical.  It  owes  its 
origin  principally  to  the  third,  receiving  an  exceed- 
ingly slender  filament  from  the  second,  and  con- 
nected, by  one  equally  small,  to  the  fourth : it 
likewise  forms  some  minute  and  irregular  junctions 
with  the  lower  cervical  nerves,  and  the  sympathetic. 
The  phrenic  descends  on  the  anterior  surface  of 
the  scalenus  anticus,  and,  inclining  inwards,  gains 
the  edge  of  the  muscle  just  above  its  insertion. 
The  nerve  then  crosses  before  the  subclavian 
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artery,  and  behind,  the  vein  to  enter  the  chest, 
through  which  cavity  it  is  continued,  between  the 
pericardium  and  the  pleura,  until  it  becomes  lost  in 
the  diaphragm. 


PART  III. 

The  four  inferior  cervical  nerves,  and  the  first 
dorsal,  forming,  by  the  union  of  their  anterior 
branches,  the  axillary  plexus. 

The  anterior  branches  of  the  four  inferior  cervical 
nerves  are  very  large,  and  involve  nearly  the  whole 
of  the  original  trunks.  They  make  their  appear- 
ance between  the  scalenus  anticus  and  medius,  they 
furnish  twigs  to  these  muscles,  as  well  as  filaments 
of  connexion  with  the  second  and  third  cervical 
ganglia,  and  then  pass  with  different  degrees  of  ob- 
liquity downwards  and  outwards  towards  the  axilla, 
taking  a deeply-seated  course  through  the  trian- 
gular space,  formed  by  the  clavicle  with  the  sterno- 
cleido-mastoideus  and  omo-hyoideus  muscles.  The 
fourth  and  fifth  nerves  become  united  as  soon  as 
they  emerge  from  between  the  scaleni ; the  seventh 
and  the  first  dorsal  are  connected  together  in  a 
similar  manner;  while  the  sixth  nerve  takes  its 

L 2 


The  four 
lower  cervi- 
cal nerves. 

Anterior 

branches. 


148 


DESCRIPTION  OF  THE 


External 
respiratory 
uei  ve. 


course  separately,  between  the  two  trunks  thus 
formed  above  and  below  it.  The  five  nerves  thus 
assume  the  appearance  of  three  great  trunks,  the 
uppermost  of  which  descends  nearly  vertically,  the 
lower  one  passes  almost  horizontally,  while  the 
third  maintains  an  intermediate  direction  between 
the  other  two.  Thus  converging  towards  each 
other,  they  traverse  the  bottom  of  the  triangular 
space  mentioned  above,  covered,  and  in  great  mea- 
sure surrounded,  by  the  cellular  membrane  and  fat 
which  it  contains.  On  reaching  the  surface  of  the 
first  rib,  the  three  trunks  become  united  by  an  in- 
tricate interlacement  of  their  fibres,  and  thus  the 
broad  surface,  which  the. five  nerves  conjointly  ex- 
hibit as  they  make  their  first  appearance  from  be- 
tween the  scaleni,  is  reduced  to  a single  flattened 
cord,  which  leaves  the  neck,  and  passes  into  the 
axilla  between  the  first  rib  and  the  subclavius 
muscle,  the  latter  separating  it  from  the  clavicle. 
Within  the  axillary  space,  the  filaments  which  com- 
pose the  mass,  again  separate  from  each  other,  and 
re-unite  in  such  a manner,  as  to  form  a complicated 
network,  denominated  the  axillary  or  brachial 
plexus,  which  completely  surrounds  the  artery,  and 
from  which  the  nerves  destined  to  supply  the  upper 
extremity  are  given  off. 

By  raising  the  axillary  plexus,  and  turning  it  to 
one  side,  a remarkable  branch  will  be  seen,  called 
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by  Sir  Charles  Bell  the  external  respiratory 
nerve.  It  is  formed  by  the  junction  of  filaments 
from  the  posterior  surfaces  of  the  fourth,  fifth,  and 
generally  the  sixth  cervical,  soon  after  they  leave 
the  scaleni  muscles,  and  descends  separately  over 
the  first  rib,  behind  the  united  nervous  mass,  to  be 
distributed  exclusively  to  the  serratus  magnus 
anticus. 

The  posterior  branches  of  the  four  lower  cervi- 
cal nerves  are  of  small  size,  and  pass  backwards  to 
ramify  between  the  complexus  and  semi-spinales 
muscles : some  of  their  filaments  reach  the  skin 
after  piercing  the  splenius  and  trapezius. 

The  first  dorsal  nerve  leaves  the  spinal  canal  be- 
tween the  first  and  second  dorsal  vertebrae,  and  con- 
sequently within  the  cavity  of  the  chest.  It  de- 
taches a posterior  branch  to  the  muscles  of  the 
back,  and  a second  to  supply  the  first  intercostal 
space  ; then,  crossing  over  the  neck  of  the  first  rib, 
leaves  the  thorax,  and,  passing  between  the  scaleni, 
becomes  connected  with  the  last  cervical,  as  has 
been  already  described. 


[Observations. — While  examining  the  nerves 
contained  in  the  foregoing  section,  more  than  one 
branch  of  the  subclavian  artery  must  have  crossed 
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the  path  of  the  student,  and  the  close  proximity  of 
the  last  cervical  and  first  dorsal  to  the  main  trunk 
of  the  vessel,  can  hardly  have  escaped  his  observa- 
tion. It  is  the  course  and  distribution  of  the  sub- 
clavian which  will  next  engage  our  attention  ; and  in 
order  to  trace  it  from  its  commencement,  it  will  be 
necessary  to  open  the  chest  and  lay  bare  the  arch 
of  the  aorta ; when  we  shall  also  obtain  a more 
complete  view  of  the  lower  portion  of  the  common 
carotid  artery,  the  subclavian  and  internal  jugular 
veins,  the  par  vagum  and  phrenic  nerves ; as  these 
different  structures  enter  or  leave  the  thoracic 
cavity. 

[The  parts  situated  behind  the  sternum  and  occu- 
pying the  upper  opening  of  the  chest,  will  therefore 
form  the  subject  of  the  succeeding  section,  but  be- 
fore he  proceeds,  the  student  will  do  well  to  recall 
to  his  memory  the  formation  and  shape  of  the 
thoracic  parietes,  the  situation  of  the  heart  and 
lungs,  and  the  manner  in  which  the  pleurae  are 
adapted,  so  as  to  line  the  walls  of  the  chest,  to  cover 
the  viscera,  and  to  constitute  the  mediastinal 
spaces.] 
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DESCRIPTION  OP  PARTS  BROUGHT  INTO  VIEW  BY 

RAISING  THE  STERNUM. THE  ARCH  OF  THE 

AORTA,  AND  ITS  RELATIVE  POSITION  WITH  RE- 
GARD TO  THE  VESSELS,  NERVES,  AND  OTHER 
STRUCTURES,  SITUATED  ABOVE  THE  PERI- 
CARDIUM AND  BETWEEN  THE  TWO  PLEURAL 
CAVITIES. 


PART  I. 

The  arch  of  the  aorta. 

After  detaching  the  sterno-hyoidei  and  sterno- 
thyroidei  muscles  from  the  sternum,  that  bone  may 
either  he  entirely  removed;  or,  what  will  answer  the 
purpose  equally  well,  it  may  be  sawn  down  the 
middle,  and  the  sides  forcibly  separated  from  each 
other,  so  as  to  expose  the  anterior  mediastinum  and 
parts  beneath. 

On  removing  the  fat,  cellular  membrane,  and  Arcli  ofllie 
remains  of  the  thymus  gland,  which  occupy  the  norta' 


JOZ  the  arch  of  the  aorta  and 

anterior  mediastinum,  the  pericardium  will  be  laid 
bare,  and  above  it  the  arch  of  the  aorta  will  be 
seen:  the  arch  being  the  only  part  of  the  vessel 
visible  at  this  time,  since  the  ascending  portion  of 
the  aorta  is  concealed  by  the  pericardium,  and  can- 
not be  seen  until  that  membrane  is  laid  open;  while 
the  commencement  of  the  descending  aorta  is 
hidden  by  the  left  pulmonary  artery  and  the  left 
bronchus  crossing  before  it.  The  arch  is  thus  in- 
termediate between  the  ascending  and  descending 
portions,  being  situated  in  the  upper  and  anterior 
' part  of  the  thorax,  and  is  now  more  particularly  the 
object  of  our  attention,  as  it  sends  off  the  arteries 
which  supply  the  head  and  upper  extremities, 
its  relative  The  arch  or  transverse  portion  of  the  aorta  is 
ulesurrouud-  situated  behind  the  first  bone  of  the  sternum,  from 
<nrestr"C  which  it  is  merely  separated  by  cellular  tissue  and 
the  remains  of  the  thymus  gland.  It  extends  from 
the  right  to  the  left  side,  hut  at  the  same  time  is 
placed  obliquely,  passing  from  before,  backwards, 
and  slightly  from  above,  downwards;  that  part 
which  is  continuous  with  the  ascending  aorta  being 
nearly  in  contact  with  the  right  edge  of  the  sternum, 
while  its  termination  or  junction  with  the  descending 
aorta,  becomes  attached  to  the  left  side  of  the  third 
dorsal  vertebrae.  The  arch  presents  a slight  con* 
vexity  upwards,  and  a corresponding  concavity  be- 
low. To  its  right,  but  rather  behind  its  plane,  is 
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seen  the  vena  cava  superior,  formed  by  the  junction 
of  the  two  vena3  innominatse,  and  receiving  the 
azygos  vein  just  before  it  becomes  covered  by  the 
pericardium : to  the  left  side  is  seen  the  par  vagum, 
crossing  before  the  arch  just  where  the  latter  be- 
comes attached  to  the  spine.  Below  the  arch,  or 
within  its  concavity,  is  the  bifurcation  of  the  pul- 
monary artery,  together  with  the  remains  of  the 
canalis  arteriosus,  which,  in  the  foetal  state,  forms  a 
communication  between  these  two  great  vessels. 
From  the  upper  or  convex  surface  of  the  arch  pro- 
ceed the  three  great  arteries,  the  innominata,  the 
left  carotid  and  the  left  subclavian,  which  diverge 
from  each  other  with  different  degrees  of  obliquity, 
to  escape  at  the  upper  opening  of  the  chest : they  are 
all  crossed,  immediately  after  their  origin,  by  the  left 
vena  innominata  which  separates  them  from  the  first 
bone  of  the  sternum.  The  latter  vessel  is  formed  just 
behind  the  sterno-clavicular  joint,  by  the  conflux  of 
the  left  internal  jugular  and  subclavian  veins,  and, 
after  passing  over  to  the  right  side,  joins  with  the 
right  innominata  which  is  formed  in  a similar 
manner;  the  result  of  their  union  being  the 
vena  cava  superior. 

Between  the  origins  of  the  arteria  innominata 
and  the  left  carotid,  the  trachea  may  be  observed 
descending  from  the  larynx,  entering  the  upper 
opening  of  the  chest,  and  lost  behind  the  arch  of 
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the  aorta,  where  it  divides  into  the  two  bronchi. 
Lying  on  the  trachea  are  the  inferior  thyroideal 
veins,  issuing  from  the  under  part  of  the  thyroid 
gland  and  entering  the  thorax,  to  terminate  in  the 
left  vena  innominata  and  the  commencement  of  the 
cava.  Behind  the  trachea  and  concealed  by  it,  is 
the  oesophagus,  continued  from  the  pharynx,  and 
passing  down  in  contact  with  the  spine  until  it 
enters  the  posterior  mediastinum ; to  the  left  of  the 
oesophagus  and  close  to  the  vertebras,  is  the  thoracic 
duct,  ascending  to  gain  the  upper  opening  of  the 
chest. 

Lastly,  the  phrenic  nerves  wall  be  seen  on  either 
side  in  close  contact  with  the  pleura,  while  the  left 
pneumogastric  may  he  observed  crossing  before  the 
arch  of  the  aorta,  to  the  left  both  of  the  origin  of 
the  subclavian  vessel  above,  and  the  attachment  of 
the  canalis  arteriosus  below. 

In  order  that  the  student  may  form  an  accurate 
conception  of  the  relative  position  of  the  structures 
just  described:  viz. — the  arch  of  the  aorta  with  its 
three  branches,  the  bifurcation  of  the  pulmonary 
artery,  the  vena  cava  and  venae  innominatae,  the 
trachea,  oesophagus,  and  thoracic  duct,  together 
with  the  pneumo-gastric  and  phrenic  nerves;  he 
must  remember,  that  they  are  all  situated  in  the 
upper  portion  of  the  central  division  of  the  chest, 
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between  the  two  pleural  cavities;  that  the  space 
which  contains  them  is  bounded,  above,  by  the  upper 
thoracic  opening;  below,  by  the  pericardium ; before, 
by  the  sternum;  behind,  by  the  three  first  dorsal 
vertebra;  and  on  either  side,  by  the  pleura,  which 
do  not  here  divide  the  middle  region  of  the  chest 
into  mediastina,  as  is  the  case  lower  down ; but  pass 
in  nearly  a direct  line  from  the  margins  of  the 
sternum  to  the  sides  of  the  spinal  column. 


PART  II. 

The  three  great  vessels  given  off  By  the  arch  of 
the  aorta. 

We  now  pursue  our  dissection,  by  tracing  the  three 
great  arterial  trunks  sent  off  by  the  arch,  from  their 
origin  to  their  exit  from  the  chest.  These  are — 
the  Arteria  Innominata — the  Left  Carotid — the 
Left  Subclavian. 

The  arteria  innominata  arises  from  the  right  ex-  Arteria  m- 
tremity,  and  therefore  from  the  highest  part,  of  the  nommnta- 
arch  of  the  aorta,  and  takes  an  oblique  direction  up- 
wards and  outwards  towards  the  sterno-clavicular 
articulation,  behind  which  it  terminates,  by  dividing 
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into  the  right  common  carotid  and  right  subclavian 
arteries.  The  vessel  is  crossed  at  its  commencement 
by  the  left  vena  innominata,  which,  together  with  the 
remains  of  the  thymus  gland,  separates  it  from  the 
first  bone  of  the  sternum:  it  just  clears  the  thoracic 
cavity  previously  to  its  bifurcation,  and  is  there 
covered  by  the  platysma  myoides,  cervical  fascia, 
the  sterno-mastoideus,  sterno-hyoideus  and  stemo- 
thyroideus  muscles.  The  division  of  the  artery 
may  be  said  to  correspond  to  the  fissure  generally 
observed  between  the  sternal  and  clavicular  origins 
of  the  sterno-cleido-mastoideus.  The  innominata 
is  accompanied  by  its  corresponding  vein  lying  on 
the  right  side,  and  in  close  contact  with  the  pleura. 
At  its  origin  from  the  aorta,  the  artery  is  resting 
upon  the  trachea,  which,  however,  it  soon  leaves,  and 
during  the  remaining  part  of  its  course  is  situated 
to  the  right  side  of  that  tube,  corresponding  poste- 
riorly to  the  longus  colli  muscle,  although  not  in 
very  close  apposition,  until  it  has  gained  the  upper 
opening  of  the  chest;  and  even  there,  we  find  the 
lower  cervical  ganglion  of  the  sympathetic,  and  a 
considerable  quantity  of  cellular  membrane,  inter- 
posed between  the  vessel  and  the  muscle. 

The  left  carotid  artery  comes  off  from  the  arch  a- 
short  distance  to  the  left  side  of  the  innominata, 
and  passes  upwards  with  a very  slight  obliquity 
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outwards,  to  gain  the  upper  opening  of  the  chest. 
It  is  separated  from  the  sternum  by  the  vena  in- 
nominata  and  the  remains  of  the  thymus  gland, 
while  posteriorly,  it  corresponds  to  the  longus  colli 
muscle.  To  its  right  side  is  the  trachea,  which  is 
at  first  behind,  but  afterwards  on  a plane  anterior 
to  the  vessel;  to  its  left  lies  the  subclavian  artery, 
which,  however,  diverges  from  it  and  is  much  more 
deeply  seated.  The  point  at  which  the  left  carotid 
quits  the  thoracic  cavity,  corresponds  to  the  bifur- 
cation of  the  innominata  on  the  opposite  side,  with 
the  exception  that  the  latter  is  rather  the  more  su- 
perficial of  the  two.  The  remaining  or  cervical 
course  of  the  common  carotid  has  been  described 
in  the  second  section  of  this  book  (p.25). 

The  left  subclavian  artery  arises  from  the  arch 
just  before  the  aorta  assumes  the  name  of  descending, 
and,  taking  a curved  direction  upwards  and  outwards, 
leaves  the  chest  behind  and  rather  to  the  external 
side  of  the  sterno-clavieular  articulation. 


[Observations.  — A more  detailed  account  of 
the  thoracic  portion  of  the  left  subclavian  artery  is 
reserved  for  the  next  section,  which  will  be  devoted 
to  the  course  of  that  vessel.  The  student  should 
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previously  make  himself  acquainted  with  the  adapta- 
tion of  the  pleura  to  the  upper  opening  of  the  chest ; 
also  with  the  attachments  of  the  scalenus  anticus 
and  medius  to  the  first  rib,  and  the  manner  in 
which  the  neck  and  the  axilla  communicate,  through 
the  passage  between  that  hone  and  the  clavicle.] 


> 
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SECTION  XL 

DESCRIPTION  OF  THE  COURSE  OF  THE  SUB- 
CLAVIAN ARTERY  AND  VEIN. 

PART  I. 

Preliminary  remarks. 

The  subclavian  artery  on  the  right  side,  arises  from 
the  arteria  innominata ; that  on  the  left,  from  the 
arch  of  the  aorta  : the  one  is  consequently  external 
to  the  chest  from  its  commencement,  the  other  is 
at  first  deeply  situated  within  the  thoracic  cavity. 
They  both  take  a direction  outwards  (the  left 
having  to  rise  considerably  in  order  to  clear  the 
opening  of  the  chest),  and  pass  between  the  scaleni 
muscles:  they  then  curve  downwards  towards  the 
axilla,  pass  between  the  clavicle  and  the  first  rib, 
and  at  the  lower  edge  of  the  latter  bone  assume  the 
name  of  axillary. 

We  thus  see  the  artery  in  three  different  situa- 
tions:— 1st,  before  it  has  reached  the  scaleni 
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muscles ; 2nd,  while  it  is  situated  between  the 
scaleni ; 3rd,  after  it  has  passed  beyond  the 
scaleni.  As  it  is  only  in  the  first  part  of  their 
course,  or  previously  to  their  reaching  the  scaleni 
muscles,  that  the  right  and  left  arteries  differ  from 
each  other,  a separate  description  of  each  side  will 
be  necessary  only  as  far  as  it  relates  to  that  portion 
of  the  vessel. 


PART  II. 

The  first  portions  of  the  right  and  left  subclavian 
artery,  together  with  the  passage  of  the  pneumo- 
gastric  and  phrenic  nerves  into  the  chest. 

First  portion  The  right  subclavian  artery  is,  of  course,  the 
vian.  shortest  in  this  portion,  and  passes  outwards  and 
night  side,  slightly  upwards  to  the  extent  of  about  an  inch, 
when  it  becomes  concealed  by  the  scalenus  anticus. 
During  this  part  of  its  course,  the  artery  is  covered 
by  the  sterno-cleido-mastoideus  muscle,  and  by  the 
cervical  fascia,  partly  also  by  the  sterno-liyoideus, 
and  sterno-thyroideus.  It  is  crossed  by  the  pneumo- 
gastric  and  phrenic  nerves  ; by  the  former,  near  its 
origin  from  the  innominata,  by  the  latter,  close  to 
the  edge  of  the  scalenus  muscle : some  filaments  of 
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the  sympathetic  likewise  pass  in  front  of  the  artery. 
Posteriorly,  the  subclavian  is  separated  from  the 
longus  colli  muscle,  by  branches  of  the  sympathetic 
connected  with  the  last  cervical  ganglion,  by  the 
recurrent  laryngeal  nerve,  and  a quantity  of  cellular 
membrane.  The  under  surface  of  the  vessel  is  in 
close  contact  with  the  pleura,  where  that  membrane 
rises  to  form  a cul  de  sac  above  the  upper  opening 
of  the  chest. 

The  first  portion  of  the  left  subclavian  is  princi- 
pally situated  within  the  chest,  and  is  altogether 
more  deeply  seated  than  on  the  right  side.  It 
comes  off  from  the  left  extremity,  consequently 
from  the  lowest  and  most  posterior  part  of  the  arch 
of  the  aorta,  and  curves  upwards  and  outwards, 
round  the  apex  of  the  lung,  to  reach  the  scaleni 
muscles,  leaving  the  thoracic  cavity  just  on  the 
outer  side  of  the  sterno-clavicular  articulation  : its 
concave  surface  is  throughout  in  close  apposition  to 
the  pleura  lining  the  upper  part  of  the  chest. 
While  the  artery  is  rising  to  gain  the  opening  of 
the  thorax,  it  is  covered  or  rather  overlapped  by  the 
left  lung  : it  is  also  crossed  by  the  vena  innominata, 
and  by  the  pneumo-gastric  nerve,  the  latter  de- 
scending obliquely  before  it.  Posteriorly  the  vessel 
corresponds  to  the  longus  colli  muscle,  which 
separates  it  from  the  spine : to  its  right  side  is  the 
left  carotid  artery,  the  trachea  and  the  oesophagus. 

M 
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On  emerging  from  the  chest,  the  left  subclavian 
attains  the  same  relative  position  to  surrounding 
parts  as  the  vessel  on  the  right  side,  except  that  it 
is  rather  more  deeply  seated,  and  ascends  with  a 
greater  degree  of  obliquity  to  reach  the  scaleni 
muscles. 

We  may  here  with  propriety  bestow  a little  at- 
tention on  the  pneumo-gastric  and  phrenic  nerves 
as  they  enter  the  chest,  since  they  are  more  parti- 
cularly connected  with  that  portion  of  the  subcla- 
vian artery  which  has  just  been  described. 

The  difference  which  exists  with  regard  to  the 
origins  of  the  large  arteries  on  the  right  and  left 
side,  produces  a correspbnding  difference  in  the  rela- 
tive situation  of  the  pneumo-gastric  nerves  at  this 
part.  Thus,  the  right  par  vagum,  after  descending 
through  the  neck  within  the  carotid  sheath,  crosses 
before  the  subclavian  artery  close  to  its  origin 
from  the  innommata,  and  immediately  behind  the 
junction  of  the  subclavian  and  internal  jugular 
veins  : it  passes,  therefore,  between  the  artery  and 
the  vein,  and,  entering  the  chest,  sinks  behind  the 
root  of  the  lungs  to  gain  the  posterior  mediastinum. 
Immediately  below  the  subclavian,  and  conse- 
quently just  at  the  margin  of  the  thoracic  cavity, 
the  nerve  detaches  the  recurrent  laryngeal  branch, 
which  curves  round  to  assume  a retrograde  course ; 
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and,  after  crossing  behind  the  origins  of  the  sub- 
clavian and  carotid  arteries,  becomes  situated  in  the 
groove  between  the  trachea  and  oesophagus,  along 
which  it  ascends  towards  the  larynx. 

On  the  left  side,  we  shall  find  the  par  vagum 
retaining  its  position  by  the  side  of  the  carotid, 
until  it  has  fairly  entered  the  chest,  and  then  pass- 
ing between  the  left  subclavian  artery  and  vena 
innominata,  the  former  of  which  it  crosses  ob- 
liquely. The  nerve  then  descends  in  front  of 
the  arch  of  the  aorta,  and  passes  suddenly  back- 
wards to  enter  the  posterior  mediastinum.  The 
recurrent  laryngeal  branch  of  this  side  comes  off 
immediately  below  the  aortic  arch,  and  after  turning 
round  behind  that  vessel,  to  the  left  of  the  canalis 
arteriosus,  becomes  situated  in  the  groove  between 
the  trachea  and  oesophagus. 

The  farther  course  of  the  par  vagum  through 
the  posterior  mediastinum,  and  the  branches  it 
affords  to  the  lungs,  the  oesophagus,  and  the 
stomach,  must  be  reserved  for  a future  period ; but 
we  may  now  follow  the  recurrent  laryngeal 
branch. 

The  recurrent  laryngeal  nerve  has  already  been 
seen  passing  upwards  between  the  trachea  and 
oesophagus,  along  the  inner  side  of  the  carotid 
sheath.  Directly  after  its  origin,  it  detaches  one 
or  more  branches  to  the  cardiac  plexus,  and  during 
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its  ascent,  furnishes  twigs  to  the  trachea  and 
oesophagus : it  also  forms  connexions  with  the 
sympathetic  and  superior  laryngeal  nerve.  At  the 
lower  edge  of  the  cricoid  cartilage,  it  introduces 
itself  between  the  oesophagus  and  pharynx,  and 
immediately  becomes  lodged  within  the  groove 
formed  at  the  back  of  the  larynx,  between  the 
thyroid  and  cricoid  cartilages.  The  nerve  here 
divides,  and  becomes  expended,  by  supplying  the 
crico-arytenoideus  posticus,  the  crico-arytenoideus 
lateralis,  and  the  thyro-arytenoideus,  besides  form- 
ing numerous  communications  with  the  superior 
laryngeal : a very  minute  filament  may  also  be 
traced,  passing  under  the  crico-arytenoideus  pos- 
ticus, to  be  lost  in  the  arytenoideus  transversus 
muscle. 

The  dissection  of  these  ultimate  branches  must 
be  postponed  until  the  larynx  can  be  removed  from 
the  body,  when  the  distribution  of  the  superior 
laryngeal  nerve  may  also  be  traced  (p.  97). 

The  phrenic  nerve  has  already  been  described  as 
arising  from  the  anterior  branches  of  the  second, 
third,  and  fourth  cervical ; whence  it  descends 
towards  the  chest,  crossing  obliquely  over  the 
scalenus  anticus,  so  as  to  reach  the  inner  margin  of 
that  muscle  just  above  its  insertion.  It  then 
crosses  before  the  subclavian  artery  and  behind  the 
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vein,  generally  involved  amongst  the  branches 
which  arise  from  the  former,  and  situated  consi- 
derably to  the  outer  side  of  the  par  vagum.  On 
entering  the  thorax,  the  nerve  immediately  becomes 
applied  to  the  surface  of  the  pleura,  along  which  it 
descends  towards  the  heart,  and  is  continued  by  the 
side  of  the  pericardium,  between  that  membrane 
and  the  pleura,  until  it  reaches  the  diaphragm,  to 
which  muscle  its  filaments  are  finally  distributed. 

The  right  phrenic  nerve,  previously  to  its  reach- 
ing the  pericardium,  will  be  found  in  close  contact 
with  the  vena  cava : in  other  respects,  the  same  de- 
scription will  apply  to  either  side. 


PART  III. 

The  second  portion  of  the  subclavian  artery. 

In  this  part  of  its  course,  the  subclavian  is 
situated  between  the  scalenus  anticus  and  medius 
muscles,  the  former  of  which  conceals  it  from  our 
view,  and  separates  it  from  the  vein.  Immediately 
above,  and  rather  behind  the  vessel,  are  the  nerves 
going  to  form  the  axillary  plexus,  of  which  the  last 
cervical  and  first  dorsal  are  more  directly  in  contact 
with  the  artery.  Inferiorly,  it  is  applied  to  the  apex 
of  the  pleura,  and  to  the  edge  of  the  first  rib. 
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PART  IV. 

The  third  portion  of  the  subclavian  artery. 

This  division  includes  the  shortest,  hut  at  the  same 
time  the  most  important,  because  the  most  acces- 
sible part  of  the  subclavian,  and  extends  from  the 
point  where  the  vessel  emerges  from  between  the 
two  scaleni,  until  it  enters  the  axilla  and  assumes 
another  name  at  the  lower  margin  of  the  first  rib. 
It  is  here  covered  by  the  platysma  myoides,  toge- 
ther with  the  cervical  fascia,  and  may  he  said  to  lie 
within  a triangle  formed  by  the  sterno-cleido-mas- 
toideus,  the  omo-hyoideus,  and  the  clavicle.  This 
space  likewise  contains  the  axillary  nerves,  some 
branches  of  arteries,  and  the  termination  of  the  ex- 
ternal jugular  vein.  Immediately  beneath  the 
platysma  and  fascia,  is  a large  quantity  of  cellular 
and  adipose  structure,  upon  removing  which,  the 
subclavian  will  be  seen  crossing  the  upper  surface 
of  the  first  rib ; having  the  scalenus  anticus  on  its 
inner  side,  and  the  axillary  nerves  above,  behind, 
and  external  to  it ; in  fact,  the  convex  edge  of  the 
rib,  the  nerves,  and  the  muscle  form  a second,  more 
deeply  seated  triangle,  containing  the  artery.  The 
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junction  of  the  last  cervical  with  the  first  dorsal 
nerve  is  more  particularly  in  contact  with  the 
vessel.  The  vein  is  here  situated  anteriorly,  inter- 
nally, and  inferiorly  to  the  artery. 


PART  V. 

The  subclavian  vein. 

On  comparing  the  course  of  the  subclavian  artery  Subclavian 
and  vein,  we  shall  find  that  the  latter  is  situated  vein' 
below  and  superficially  to  the  former.  Commencing 
at  the  lower  edge  of  the  first  rib,  where  it  is  con- 
tinuous with  the  axillary,  the  subclavian  vein  passes 
horizontally  inwards  until  it  joins  with  the  internal 
jugular,  nearly  opposite  to  the  sterno-clavicular 
articulation.  It  passes  before  the  scalenus  anticus, 
which  consequently  separates  it  from  the  artery. 

The  vessel  is  nearly  concealed  by  the  clavicle,  and 
is  likewise  covered  by  the  platysma  myoides,  the 
cervical  fascia,  and,  during  the  greater  part  of  its 
course,  by  the  origin  of  the  sterno-cleido-mastoi- 
deus  muscle. 

The  subclavian  receives  the  venae  comites  which  Branches 
belong  to  the  different  branches  of  the  artery,  and  u.  ‘c  or'“ 
likewise  the  external  jugular,  which  last  enters 
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nearly  opposite  to  the  centre  of  the  clavicle,  but 
sometimes  more  internally. 

The  great  thoracic  duct  may  likewise  be  seen, 
terminating  in  the  angle  formed  by  the  conflux  of 
the  internal  jugular  and  subclavian  veins  on  the 
left  side.  A corresponding  duct,  but  much  smaller 
and  shorter,  is  found  in  the  same  situation  on  the 
right  side. 


[Observations. — The  branches  of  the  sub- 
clavian artery,  which  will  form  the  subject  of  the 
next  section,  are  large  and  numerous,  extending 
into  the  cavity  of  the  cranium  above,  and  on  to  the 
walls  of  the  abdomen  below.  They  form  important 
anastomoses  with  the  carotids  at  the  base  of  the 
brain,  and  with  the  vessels  of  the  upper  and  lower 
extremity.  Some  of  these  branches  have  already 
come  under  our  observation  during  the  progress  of 
our  dissection.] 
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SECTION  XII. 

DESCRIPTION  OF  THE  BRANCHES  GIVEN  OFF  BY 
THE  SUBCLAVIAN  ARTERY;  THEIR  COURSE, 
AND  DISTRIBUTION. 

PART  I. 

The  branches  arising  from  the  first  portion  of  the 
subclavian  artery — the  Vertebral — the  Thyroid 
Axis — the  Internal  Mammary — the  Superior 
Intercostal. 

Eight  branches  are  generally  enumerated  as  fur- 
nished by  the  subclavian  artery : four  of  the 
number,  however,  will  be  found  almost  constantly 
to  arise  from  a common  trunk,  called  the  thyroid 
axis ; thus  reducing  the  branches  which  actually 
come  off  from  the  subclavian  to  five.  Of  these, 
four  are  given  off  on  the  inner  side  of  the  scalenus 
or  from  the  first  portion  of  the  artery : viz. — the 
Vertebral — the  Thyroid  Axis — the  Internal  Mam- 
mary— the  Superior  Intercostal.  The  thyroid 
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axis  subdivides  into — the  Inferior  Thyroideal — 
the  Ascending  Cervical — the  Transverse  Cervical 
- — the  Supra-scapular.  The  fifth  or  last  branch 
afforded  by  the  subclavian  is  the  Deep  Cervical, 
given  off  while  the  trunk  is  concealed  by  the 
scalenus  anticus,  or  just  as  it  emerges  from  behind 
the  muscle.  The  above  description  is  subject  to 
occasional  varieties,  although  the  general  arrange- 
ment will  commonly  be  found  to  obtain. 

Of  the  four  first  branches  arising  from  the  sub- 
clavian, two  pass  upwards  into  the  neck,  while  the 
remaining  two  descend  into  the  chest : the  former 
are  the  Vertebral  and  Thyroid  Axis,  the  latter,  the 
Internal  Mammary  and  Superior  Intercostal. 

The  vertebral  is  the  first  branch  of  the  subcla- 
vian ; but  on  the  left  side  it  occasionally  arises  from 
the  arch  of  the  aorta.  It  lies  deeply  seated,  and 
corresponds  to  the  outer  edge  of  the  longus  colli 
muscle,  between  which  and  the  scalenus  anticus,  it 
ascends  to  enter  the  foramen  in  the  transverse  pro- 
cess of  the  sixth  cervical  vertebra,  although  it  not 
unfrequently  rises  as  high  as  the  fifth,  or  even  the 
fourth,  before  it  passes  into  the  bones.  It  then 
becomes  concealed  from  our  view,  but  continues 
its  course  upwards  through  the  transverse  fora- 
mina, and  forms  a remarkable  curve  between  the 
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atlas  and  dentata,  for  the  purpose  of  preserving 
the  vessel  from  injury  during  the  rotatory  motion 
which  takes  place  between  these  bones.  On  reach- 
ing the  upper  surface  of  the  atlas,  the  vertebral 
suddenly  bends  backwards,  and  assumes  a horizon- 
tal position  between  the  atlas  and  occipital  bone, 
being  lodged  in  a deep  groove  of  the  former,  and 
situated  to  the  outer  side  of  the  condyle  of  the 
latter : in  fact,  it  passes  along  the  outer  surface  of 
the  occipito-atlantoid  articulation,  immediately  be- 
hind which,  it  pierces  the  posterior  circular  liga- 
ment and  subsequently  the  dura  mater,  to  enter  the 
cranium  at  the  foramen  magnum.  The  course  of 
the  artery  within  the  skull,  and  the  junction  with 
its  fellow,  to  form  the  basilar  trunk,  have  already 
been  described  (p.  97). 

The  vertebral  artery  e-ives  off  a number  of  small  Brands  of 

• . . , , „ . . . the  verte- 

twigs  in  its  passage  up  the  neck ; some  of  which  brai. 
are  transmitted  through  the  intervertebral  holes  to 
the  spinal  cord,  whilst  others  supply  the  deep 
muscles,  and  anastomose  with  the  ascending  cervi- 
cal. Between  the  atlas  and  occipital  bone,  it  affords 
two  or  three  branches  of  larger  size,  which  ramify 
amongst  the  muscles,  and  communicate  with  the 
occipital  and  deep  cervical  vessels. 

The  vertebral  artery,  soon  after  its  origin  from 
the  subclavian,  becomes  involved  in  a plexus  of 
nerves  derived  from  the  sympathetic,  which  con- 
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tinue  to  surround  it  during  the  remainder  of  its 
course. 

» 

The  thyroid  axis  arises  from  the  upper  surface 
of  the  subclavian,  close  to  the  inner  edge  of  the 
scalenus  anticus,  and  passes  upwards  by  the  side  of 
that  muscle  for  the  extent  of  about  an  inch,  when 
it  terminates  by  dividing  into  the  Inferior  Thyroi- 
deal,  Ascending  Cervical,  Transverse  Cervical,  and 
Supra-scapular  branches.  The  precise  origin  of 
these  four  arteries  is  so  irregular,  as  to  admit  of  no 
certain  description : the  axis  is  sometimes  so  short, 
that  they  seem  to  arise  in  common  from  the  same 
point  of  the  subclavian  trunk ; while  on  the  other 
hand,  it  is  occasionally  prolonged  to  a considerable 
extent. 

The  inferior  thyroideal  is  the  largest  of  the  four 
branches,  into  which  the  axis  divides,  and  curves 
upwards  and  inwards  to  reach  the  lower  part  of  the 
thyroid  gland,  crossing  behind  the  carotid  sheath 
and  before  the  longus  colli  muscle,  where  it  is 
surrounded  by  the  filaments  of  the  middle  cervical 
ganglion.  The  artery  is  extremely  tortuous,  and 
sends  off  no  particular  branch  until  it  reaches  the 
side  of  the  trachea,  to  which,  as  well  as  to  the 
oesophagus,  and  the  lower  part  of  the  pharynx,  it 
detaches  several  twigs,  and  becomes  finally  lost  in 
the  substance  of  the  gland,  where  it  freely  com- 
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municates  with  its  fellow,  and  with  the  superior 
thyroideal  of  the  external  carotid. 

The  ascending  cervical  branch  passes  directly 
upwards  along  the  transverse  processes  of  the  ver- 
tebrae, between  the  scalenus  anticus  and  medius  on 
the  one  side,  and  the  rectus  capitis  anticus  major 
on  the  other,  where  it  gives  off  small  twigs  which 
supply  those  muscles  and  join  with  the  vertebral. 
Towards  the  upper  part  of  the  neck  the  vessel 
curves  backwards,  and  terminates  by  anastomosing 
with  the  occipital  of  the  external  carotid. 

The  transverse  cervical  branch  is  subject  to  oc- 
casional varieties,  but  commonly  takes  a horizontal 
direction  backwards  and  outwards ; first,  passing 
before  the  scalenus  anticus  muscle  and  the  phrenic 
nerve,  and  then  crossing  the  posterior  triangular 
space  of  the  neck,  where  it  lies  superficially  to  the 
lower  cervical  nerves,  and  beneath  the  platysma 
myoides  and  the  fascia.  After  affording  some  un- 
important twigs  to  the  surrounding  membrane,  fat 
and  glands,  the  artery  divides  at  the  margin  of  the 

trapezius  into  two  branches  ; viz the  Superficial 

Cervical,  and  the  Posterior  Scapular.  The  first  of 
these  ramifies  beneath  the  trapezius,  sending  twigs 
upwards  and  downwards,  which  anastomose  respec- 
tively with  the  occipital  and  supra-scapular  ar- 
teries. The  posterior  scapular  branch  becomes 
more  deeply  seated,  and,  after  passing  beneath  the 
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levator  scapulae  muscle  to  the  posterior  angle  of  the 
scapula,  descends  along  the  base  of  that  bone  as 
fair  as  its  lower  angle,  where  it  terminates  in  the 
latissimus  dorsi  and  serratus  anticus  muscles,  com- 
municating freely  with  the  infra-scapular  branch  of 
the  axillary.  During  this  course,  the  vessel  is 
covered  by  the  trapezius  and  rhomboldei  muscles, 
and  therefore  cannot  be  traced  until  a future  period 
of  the  dissection. 

The  supra-scapular  branch  is  generally  larger 
than  either  of  the  two  preceding,  and,  after  cross- 
ing before  the  scalenus  and  phrenic  nerve,  passes 
obliquely  downwards  and  outwards  towards  the 
clavicle.  Sinking  behind  this  bone,  it  is  continued 
along  its  posterior  sm-face  as  far  as  the  superior 
costa  of  the  scapula.  Thence,  after  detaching  a 
branch  which  ramifies  on  the  acromion,  the  artery 
passes  over  the  ligament  of  the  notch  and  enters 
the  fossa  supra-spinata,  where  it  furnishes  one  or 
more  twigs  to  the  muscle  which  covers  it,  and  is 
continued  under  the  acromion  into  the  lower  fossa 
of  the  scapula.  Here  it  terminates  by  supplying 
the  infra-spinatus  muscle,  and  forming  free  inoscu- 
lations with  the  inferior  scapular  branch  of  the 
axillary.  By  averting  the  edge  of  the  trapezius,  or 
separating  it  from  the  clavicle,  we  may  trace  the 
supra-scapular  artery  as  far  as  the  notch  of  the 
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scapula,  but  we  cannot  at  this  time  pursue  its 
course  over  the  dorsum  of  the  bone. 

In  order  to  expose  the  internal  mammary  and 
superior  intercostal  arteries,  both  of  which  descend 
into  the  chest,  the  first  rib  should  be  sawn  through 
close  to  the  insertion  of  the  scalenus  anticus,  and 
the  succeeding  ribs  also  divided  at  a short  distance 
from  their  cartilages.  The  sternum  may  then  be 
separated  from  the  clavicle  and  averted,  so  as  to 
expose  its  posterior  surface,  together  with  the  course 
of  the  internal  mammary  artery. 

The  internal  mammary  comes  off  from  the  under  internal 
surface  of  the  subclavian  trunk,  nearly  opposite  to  artery'”' 
the  origin  of  the  vertebral,  and,  as  it  descends  ob- 
liquely forwards  into  the  chest  to  gain  the  cartilage 
of  the  first  rib,  is  crossed  anteriorly  by  the  phrenic 
nerve.  It  then  passes  through  the  thorax,  behind 
the  costal  cartilages  and  parallel  to  the  sternum,  as 
far  as  the  diaphragm,  where  it  terminates  by  divid- 
ing into  two  branches  : during  this  course,  the  vessel 
is  bounded,  before,  by  the  cartilages  of  the  ribs  and 
the  internal  intercostal  muscles ; behind,  by  the 
pleura  costalis,  from  which,  however,  it  becomes 
separated  at  the  lower  part,  by  the  intervention  of 
the  triangularis  sterni  muscle. 

The  branches  given  off  by  the  internal  mam-  its  branches. 
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mary,  are — the  Anterior  Intercostals,  from  the  outer 
side  of  the  vessel — the  Comes  Nervi  Phrenici  and 
the  Mediastinal,  from  the  inner  side — the  Termi- 
nating, or  the  Intercosto-phrenic  and  the  Abdo- 
minal branches.  The  division  of  the  mammary 
into  the  two  last  takes  place  opposite  the  cartilage 
of  the  sixth  rib. 

The  anterior  intercostal  branches  are  generally 
five  in  number,  and  correspond  to  the  five  superior 
intercostal  spaces,  along  which  they  pass,  from  the 
sternal  towards  the  vertebral  extremities  of  the  ribs ; 
at  first  lying  in  contact  with  the  pleura,  hut  after- 
wards received  between  the  two  layers  of  intercostal 
muscles.  They  inosculate  freely  with  the  aortic 
intercostals,  and  detach  branches  to  the  external 
parietes  of  the  chest,  which  assist  in  supplying  the 
mammary  gland,  together  with  the  adjacent  struc- 
tures, and  form  junctions  with  the  thoracic  arteries 
from  the  axillary  trunk. 

The  comes  nervi  phrenici  is  a long,  slender,  and 
tortuous  branch,  arising  from  the  mammary  near 
its  commencement,  and  accompanying  the  phrenic 
nerve,  along  its  course  between  the  pleura  and  peri- 
cardium, to  the  diaphragm,  where  it  anastomoses 
with  the  true  phrenic  arteries  from  the  abdominal 
aorta.  It  also  assists  the  mediastinal  vessels  in 
supplying  the  pericardium  and  pleura. 
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The  mediastinal  branches  are  sometimes  of  con-  Mediastinal 
siderable  size  in  the  young  subject,  where  the  b,auchts 
thymus  gland  has  not  yet  disappeared,  and  are  then 
principally  distributed  to  that  structure ; but  in  the 
adult,  they  consist  merely  of  a few  twigs,  which 
become  lost  in  the  fat  and  cellular  membrane  con- 
tained in  the  anterior  mediastinum. 

The  intercosto-phrenic  branch  pursues  a course  internosto- 
downwards  and  outwards  along  the  inferior  margin  branch, 
of  the  chest,  and  consequently  follows  the  origin  of 
the  greater  muscle  of  the  diaphragm.  It  supplies 
the  circumference  of  that  muscle,  and  likewise  sends 
branches  to  the  six  lower  intercostal  spaces. 

The  abdominal  branch  may  be  considered  as  the  Ai'dominaf 
continuation  of  the  mammary  itself,  and  leaves  the 
thoracic  cavity  to  enter  the  parietes  of  the  abdomen, 
where  it  divides  to  supply  the  muscles.  Some  of 
its  branches  descend  within  the  sheath  of  the  rectus, 
and  inosculate  with  the  internal  epigastric,  while 
others  ramify  between  the  obliquus  interims  and 
the  transversalis,  to  form  junctions  with  the  lower 
aortic  intercostals,  the  lumbar,  and  circumflex  ilii 
arteries. 

The  superior  intercostal  artery  comes  off  from  Superior  in. 
the  under  surface  of  the  subclavian  nearly  opposite  artwf'* 
to  the  thyroid  axis,  and,  descending  into  the  chest 
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behind  the  pleura,  passes  before  the  neck  of  the 
first  and  second  ribs,  detaching  a branch  to  each  of 
the  two  first  intercostal  spaces,  and  forming  a 
junction  with  the  highest  intercostal  artery  sent  oft' 
by  the  aorta.  The  size  of  this  vessel  varies  in  dif- 
ferent subjects,  as  it  sometimes  supplies  the  first 
space  only,  while  occasionally  it  is  extended  to  the 
third. 


PART  II. 

The  single  branch  given  off  from  the  second  or 
third  portion  of  the  subclavian  trunk ; viz.  The 
Deep  Cervical  Artery. 

The  deep  cervical  artery,  the  last  branch  of  the 
subclavian,  is  usually  given  off  as  the  trunk  is 
emerging  from  between  the  scaleni  muscles.  This 
vessel  can  only  be  traced  for  a short  distance ; as 
almost  immediately  after  its  origin  it  turns  back- 
wards, generally  piercing  the  nerves  which  descend 
to  form  the  axillary  plexus,  and  passes  between  the 
transverse  processes  of  the  sixth  and  seventh  cer- 
vical vertebrae  to  reach  the  posterior  surface  of  the 
spinal  column  ; where,  at  a future  period,  we  shall 
see  it  ramifying  amongst  the  deep-seated  muscles 
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, of  the  neck,  and  forming  junctions  with  the  ver- 
tebral and  occipital  arteries. 

The  deep  cervical  is  very  irregular,  both  as  to 
its  origin  and  its  size.  It  is  sometimes  very  large, 
and  supplies  the  place  of  the  transverse  cervical,  or 
perhaps  gives  off  the  supra-scapular  branch : but 
when  on  the  other  hand  the  artery  is  smaller  than 
usual,  either  the  dimensions  of  the  transverse  cer- 
vical are  found  proportionably  increased,  or  else, 
two  or  three  extra  branches  are  afforded  from  the 
subclavian  trunk  to  make  up  the  deficiency. 


[Observations. — The  remaining  part  of  our 
dissection  will  be  chiefly  confined  to  the  nerves 
and  vessels  passing  through  the  chest,  or  distri- 
buted within  its  cavity  to  the  viscera  and  the 
parietes : viz. — the  Phrenic,  Pneumo-gastric,  Dor- 
so-spinal,  and  Sympathetic  nerves  ; and-the  branches 
of  the  descending  Thoracic  Aorta,  with  their  cor- 
responding veins.  The  phrenic  and  pneumo-gas- 
tric nerves,  will  form  the  subject  of  the  ensuing 
section.] 


180 


COURSE  AND  TERMINATION  OF  THE 


Course  of 
the  phrenic 
nerve. 


SECTION  XIII. 

THE  COURSE  OF  THE  PHRENIC  AND  PNEUMO- 
GASTRIC  NERVES  AS  THEY  PASS  THROUGH 
THE  CHEST,  AND  THEIR  ULTIMATE  DIS- 
- TRIBUTION. 

PART  I. 

The  phrenic  nerve. 

The  origin  of  the  phrenic  nerve,  its  entrance 
into  the  chest,  and  its  course  through  that  cavity- 
have  already  been  described  (pp.  146  & 164);  but, 
as  a larger  portion  of  the  thoracic  parietes  have  been 
subsequently  removed,  greater  facilities  are  now 
afforded  of  examining  its  situation,  as  it  descends 
anteriorly  to  the  root  of  the  lungs  between  the 
pericardium  and  the  pleura,  as  well  as  its  final  dis- 
tribution to  the  diaphragm. 

It  will  be  observed,  that  the  inclination  of  the 
heart  towards  the  left  side,  causes  the  correspond- 
ing nerve  to  assume  a somewhat  curved  direction, 
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and  renders  it  rather  longer  than  that  on  the  right 
side. 

On  reaching  the  diaphragm,  the  phrenic  nerve  itstermiim- 
divides  into  filaments  which  radiate  towards  the 
circumference  of  the  muscle,  and  penetrate  through- 
out its  structure.  On  the  right  side,  one  or  more 
twigs  pass  along  the  surface  of  the  vena  cava 
through  the  tendinous  aperture,  and  become  lost  in 
the  solar  and  hepatic  plexuses  ; while  a few  fila- 
ments from  the  left  phrenic  either  pierce  the 
diaphragm,  or  descend  with  the  oesophagus,  to 
effect  a similar  junction  with  the  sympathetic  in  the 
abdomen. 


PART  II. 

The  pneumo-gastric  nerve. 

We  have  already  traced  the  course  of  this  nerve  as  Course  ofthe 
it  passes  into  the  chest,  and  described  its  connection  fric  n™r°ve"S 
with  the  subclavian  artery  on  the  right  side,  and 
with  the  arch  of  the  aorta  on  the  left,  below  which 
it  became  lost  to  our  view  by  sinking  behind  the 
root  of  the  lungs  and  entering  the  posterior  medi- 
astinum (pp.78  & 162).  By  turning  the  lungs  over 
to  the  opposite  side,  and  removing  the  pleura  forming 
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the  lateral  wall  of  the  mediastinum,  we  shall  expose 
the  remaining  part  of  its  course  .through  the 
thorax. 

The  nerve  will  first  be  observed  crossing  behind 
the  bronchus,  where  it  loses  its  rounded  form,  and 
assumes  a flattened  plexiform  appearance  produced 
by  the  partial  separation  of  its  fibres,  which  are  ren- 
dered complicated  and  indistinct  by  dense  cellular 
membrane,  and  are  intersected  by  blood-vessels. 
From  this  intricate  network,  two  sets  of  nerves  may 
be  said  to  proceed : the  one  constitutes  the  Bron- 
chial, or  Pulmonary  Plexus,  which  accompanies  the 
bronchial  tubes  to  the  lungs ; the  other  consists  of 
several  larger  cords  which  descend  upon  the  oeso- 
phagus to  form  the  (Esophageal  Plexus,  and  are 
generally  described  as  the  continuation  of  the 
pneumo-gastric  itself. 

On  the  right  side,  the  oesophageal  plexus  consists 
of  four  or  five  cords,  and  is  inclined  towards  the 
posterior  surface  of  the  oesophagus  ; on  the  left 
side,  there  are  seldom  more  than  two  or  three 
branches  which  occupy  the  anterior  and  lateral 
aspect  of  the  tube.  They  are  united  to  each  other 
by  a number  of  cross  filaments,  some  of  which  pass 
before  and  behind  the  oesophagus,  and  thus  form  a 
connexion  between  the  plexus  of  either  side.  Twigs 
are  likewise  afforded  to  the  muscular  parietes  of  the 
canal  which  they  surround,  and  also  to  the  surface 
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of  the  aorta,  where  they  form  junctions  with  the 
branches  of  the  thoracic  ganglia.  Previously  to 
reaching  the  diaphragm,  the  cords  of  each  side  re- 
unite so  as  to  form  a single  nerve,  and  the  par 
vagum,  having  thus  resumed  its  original  shape,  con- 
tinues to  descend  and  give  off  branches,  until  it 
escapes  from  the  chest  by  the  side  of  the  oesophagus, 
and  passes  on  to  the  parietes  of  the  stomach.  The 
right  pneumo-gastric,  which  it  will  be  remembered 
was  the  larger  and  posterior  of  the  two,  becomes 
situated  on  the  corresponding  surface  of  the 
stomach,  where,  after  affording  numerous  twigs 
to  the  cardiac  extremity,  its  fibres  spread  over  the 
viscus  and  radiate  towards  the  greater  curvature. 

The  left  nerve  passes  on  to  the  anterior  surface  of 
the  stomach,  where  it  is  distributed  in  a similar 
manner.  They  both  form  numerous  and  com- 
plicated junctions,  not  only  with  the  branches  of 
the  sympathetic  sent  to  the  stomach,  but  with  the 
solar  plexus  itself. 

The  bronchial  plexus,  which  has  already  been  Bronchial 
alluded  to,  consists  of  an  anterior  and  a posterior  plex"s 
set  of  fibres.  The  former  are  given  off  just  before 
the  pneumo-gastric  sinks  behind  the  root  of  the 
lungs,  and,  after  receiving  some  twigs  from  the  re- 
current laryngeal,  pass  on  to  the  anterior  surface 
of  the  bronchus,  sending  at  the  same  time  a few 
filaments  to  the  pulmonary  artery.  The  posterior 
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set,  which  are  by  far  the  most  numerous,  come  off 
directly  behind  the  bronchus,  and  attach  themselves 
to  the  corresponding  surface  of  the  tube.  The 
union  of  these  two  sets  of  nerves,  assisted  by 
numerous  filaments  from  the  lower  cervical,  and 
the  four  or  five  superior  dorsal  ganglia  of  the 
sympathetic,  forms  an  intricate  plexus  which  sur- 
rounds the  bronchus,  and  accompanies  all  its  rami- 
fications until  lost  in  the  parenchymatous  struc- 
ture of  the  lungs. 


[Observati  o ns. — D uring  the  foregoing  dissec- 
tion, the  student  will  doubtless  experience  consi- 
derable difficulty,  in  separating  the  pneumo-gastric 
nerve  from  the  branches  of  the  sympathetic,  which 
pass  from  the  thoracic  ganglia  to  supply  the  same 
parts,  and  many  of  which  must  almost  necessarily 
he  divided  before  the  bronchial  and  oesophageal 
plexuses  can  be  exposed.  The  same  remarks  will 
also,  in  some  measure,  apply  to  the  dissection  of 
the  dorso-spinal  nerves,  the  description  of  which 
will  form  the  subject  of  the  next  section.] 
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SECTION  XIV. 

DESCRIPTION  OF  THE  DORSO-SPINAL  NERVES, 

THEIR  ORIGIN,  COURSE,  AND  DISTRIBUTION. 

The  dorsal  nerves  are  twelve  in  number.  They  Dorso  spinai 
arise  from  the  spinal  cord  in  the  same  manner  as 
the  cervical,  and  may  be  seen  between  the  trans- 
verse processes  of  the  vertebrae,  as  they  issue  from 
the  lateral  foramina  of  the  spinal  canal.  To  ex- 
pose them  it  is  merely  necessary  to  strip  off  the 
pleura  lining  the  posterior  walls  of  the  chest,  and 
to  remove  the  fat  and  cellular  membrane  which 
generally  envelopes  the  nerves  as  they  pass  from 
the  spinal  column.  The  first  dorsal  nerve  makes 
its  appearance  between  the  first  and  second  ver- 
tebrae of  the  back,  the  twelfth  between  the  last 
dorsal  and  first  lumbar.  They  resemble  each 
other  so  closely  in  their  course  and  distribution, 
that  the  following  general  description  will  be 
applicable  to  all. 
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General 

description. 


Posterior 

branches. 


Anterior 

branches. 


The  dorsal  nerves,  at  their  exit  from  the  spinal 
canal,  divide  severally  into  a Posterior  and  Ante- 
rior Branch.  The  point  of  division  as  well  as  the 
commencement  of  the  posterior  branch  is  partly 
concealed  by  the  projection  of  the  transverse  pro- 
cesses and  the  heads  of  the  ribs:  the  anterior 
branch  passes  forwards  and  becomes  situated  in 
the  intercostal  space  immediately  behind  the 
pleura. 

The  posterior  branches  cannot  now  be  followed, 
but  they  pass  backwards  between  the  transverse 
processes  of  the  vertebrae,  and,  on  reaching  the 
posterior  spinal  region,  divide  into  a number  of 
filaments,  which  become  distributed  to  the  mass 
of  muscles  covering  the  arches  of  the  vertebrae 
and  the  commencement  of  the  ribs.  Several  of 
these  filaments,  after  ramifying  through  the  longis- 
simus  dorsi  and  sacro-lumbalis,  may  be  seen 
piercing  the  trapezius  and  latissimus  muscles,  to 
be  finally  lost  in  the  integuments  of  the  back. 

The  anterior  or  intercostal  branches  of  the 
dorsal  nerves  are  by  far  the  largest,  and  take  a 
direction  outwards  between  the  ribs,  each  being 
connected  by  one  or  more  filaments  to  the  ad- 
joining ganglion  of  the  sympathetic.  Until  they 
have,reached  the  angles  of  the  ribs,  they  are  situ- 
ated in  the  centre  of  the  intercostal  space  imme- 
diately behind  the  pleura.  They  then  pass  between 
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the  two  layers  of  intercostal  muscles,  and  approach 
nearer  to  the  lower  edge  of  the  rib,  lying  just  in- 
ferior to  the  corresponding  artery.  About  midway 
between  the  spine  and  the  sternum,  each  nerve 
divides  into  two  branches,  a Deep  and  a Super- 
ficial : the  former  maintains  the  same  situation  as 
the  original  nerve,  and  passes  as  far  as  the  sternum ; 
the  latter  pierces  the  muscular  parietes  of  the  chest, 
and  becomes  distributed,  according  to  its  position, 
either  to  the  thoracic  or  the  abdominal  integu- 
ments. 

As  the  anterior  or  intercostal  branches  of  the 
dorsal  nerves  are  not  all  distributed  in  the  same 
manner,  it  will  be  necessary  to  enter  somewhat 
more  into  their  detail. 

The  anterior  branch  of  the  first  dorsal  differs  Anterior 
from  all  the  rest,  and  must  he  excluded  from  the  the  first 
general  description ; for,  after  detaching  a small  ' "rs ' 
intercostal  twig  which  takes  the  usual  course,  it 
passes  over  the  neck  of  the  first  rib,  and  joins 
with  the  last  cervical  nerve,  to  assist  in  the  forma- 
tion of  the  axillary  plexus. 

The  anterior  or  intercostal  branches  of  the  Anterior 
second,  third,  fourth,  fifth,  and  sixth  dorsal  nerves  thTseeouJn 
are  nearly  similar  in  their  disposition,  differing 
only  as  regards  their  situation.  They  divide  Serves0”3' 
about  the  centre  of  the  ribs  into  deep  and 
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superficial  branches.  The  former  are  continued 
between  the  two  layers  of  intercostal  muscles  as 
far  as  the  sternum,  where  they  approach  the  sur- 
face, and  become  lost  in  the  origin  of  the  pectoralis 
major  and  the  superjacent  integuments.  The 
latter  immediately  become  superficial  by  piercing 
the  external  intercostal  layer,  and,  with  the  ex- 
ception of  the  second  and  third,  are  distributed  to 
the  skin  of  the  thorax  and  abdomen : the  second 
and  third,  instead  of  ramifying  over  the  chest, 
turn  into  the  axilla,  and  are  continued  down  the 
inner  side  of  the  arm  as  far  as  the  elbow,  forming 
junctions  with  the  internal  cutaneous  nerves  de- 
rived from  the  axillary  plexus ; they  have  therefore 
received  the  name  of  intercosto-humeral  branches. 
Anterior  The  anterior  or  intercostal  branches  of  the 
the  seventh,  seventh,  eighth,  ninth,  tenth,  and  eleventh  dorsal 
ninth, '’tenth,  nerves  divide  in  the  same  manner  as  the  preceding. 
dorsal6'6"'11  Their  deep  portions  run  between  the  intercostal 
nerves.  layers  till  they  reach  the  extremities  of  the  ribs, 
when  they  enter  the  abdominal  parietes,  and,  after 
ramifying  between  the  internal  oblique  and  trans- 
versals muscles,  to  which  they  furnish  twigs, 
terminate  in  the  rectus.  The  superficial  branches 
pierce  the  external  intercostal  muscles,  and  be- 
come distributed  to  the  external  oblique  to  the 
serratus  magnus,  and  to  the  integuments  of  the 
belly. 
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The  anterior  branch  of  the  twelfth  dorsal  nerve, 
like  that  of  the  first,  differs  from  all  the  rest,  and, 
since  no  part  of  its  course  is  within  the  chest, 
ought  rather  to  be  included  as  one  of  the  lumbar 
set.  It  emerges  from  between  the  transverse  pro- 
cesses of  the  last  dorsal  and  the  first  lumbar 
vertebrae,  and  sends  a twig  to  be  connected  with 
the  first  lumbar  nerve.  Instead  of  following  the 
course  of  the  last  rib,  it  descends  obliquely  before 
the  quadratus  lumborum,  between  the  muscle  and 
the  fascia  covering  it.  The  nerve  then  enters  the 
abdominal  parietes,  divides  into  filaments  which 
supply  the  muscles,  and  detaches  a cutaneous  twig 
which  passes  downwards  towards  the  spine  of  the 
ilium. 


[Observations. — The  student  has  now  fol- 
lowed out  the  dissection  of  the  nerves  arising  from 
the  brain,  and  from  the  cervical  and  dorsal  portions 
of  the  spinal  cord.  To  complete  the  nervous 
system  included  within  the  limits  of  this  work, 
it  is  necessary  that  he  should  in  some  measure 
retrace  his  steps,  for  the  purpose  of  examining  the 
grand  sympathetic  in  its  course  through  the  neck 
and  chest.  To  this  complicated  and  extensive 
system,  whose  influence  may  be  said  to  pervade 
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every  part  of  the  body,  we  have  frequently  had 
occasion  to  advert,  where  its  filaments  were  seen 
surrounding  the  larger  arteries,  or  forming  junc- 
tions with  the  cerebral  and  spinal  nerves.  The 
student  will  therefore  find  less  difficulty  in  re- 
curring to  parts  which  have  already  come  under 
his  observation,  or  supplying  the  deficiency  from 
memory,  where  the  sympathetic  has  suffered  una- 
voidable mutilation  in  the  course  of  the  previous 
dissection.] 
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SECTION  XV. 

DESCRIPTION  OF  THAT  PORTION  OF  THE  SYM- 
PATHETIC OR  GANGLIONIC  SYSTEM  OF 
NERVES  BELONGING  TO  THE  HEAD,  NECK, 
AND  CHEST. 

PART  I. 

General  outline  of  the  sympathetic  nerve. 

The  sympathetic  or  ganglionic  system  of  nerves 
may  be  described  as  consisting  of  a series  of 
ganglia  situated  along  the  spinal  column,  and 
consequently  extending  from  the  base  of  the  skull 
to  the  junction  of  the  sacrum  with  the  coccyx. 
They  differ  considerably  in  size  and  shape,  and 
are  classed  according  to  the  region  which  they 
occupy : thus  we  have — three  Cervical  Ganglia^ — 
eleven  Dorsal — from  three  to  five  Lumbar — and 
four  or  five  Sacral.  Each  ganglion  is  joined,  by 
one  or  more  nervous  filaments,  to  the  ganglion 
above  and  below  it,  so  that  the  whole  series  forms  a 
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connected  chain,  extending  down  the  spine  on 
either  side,  and  uniting  at  the  lower  extremity  of 
the  sacrum.  Each  ganglion  also  sends  offbranches, 
varying  in  number  according  to  its  situation,  which 
form  junctions  with  the  adjacent  spinal  nerves ; and 
this  union  is  effected  just  as  the  latter  issue  from 
the  vertebral  foramina.  In  the  cervical  region, 
where  the  number  of  the  ganglia  is  disproportionate 
to  that  of  the  spinal  nerves,  one  of  the  former  will 
be  found  to  connect  itself  with  two  or  more  of  the 
latter;  while  in  the  dorsal,  lumbar,  and  sacral 
regions,  the  numerical  correspondence  between 
the  ganglia  and  the  spinal  nerves  is  nearly  com- 
plete. A junction,  which  is  more  complicated 
than  the  preceding,  also  takes  place  between  the 
sympathetic  and  all  the  cerebral  nerves,  except 
those  of  specific  sensation,  this  union  being  prin- 
cipally produced  through  the  branches  of  the  first 
cervical  ganglion. 

We  have  thus  viewed  the  sympathetic  system 
as  forming  a chain  of  communication  between  the 
other  nerves  of  the  body ; but,  in  addition  to  the 
branches  furnished  for  this  purpose,  the  ganglia 
give  off  an  infinite  number  of  filaments,  which  for 
the  most  part  accompany  the  arteries,  and  are 
principally  distributed  to  the  muscles  of  involun- 
tary motion  and  to  the  organs  of  secretion ; under 
which  class  nearly  all  the  viscera  are  included. 
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OR  GANGLIONIC  SYSTEM' OF  NERVES. 

The  contents  of  the  abdomen  are  almost  wholly 
supplied  by  the  sympathetic,  the  nerves  being 
chiefly  derived  from  two  large  ganglia,  called 
Semilunar,  which  are  not  situated  by  the  side  of 
the  vertebral  column,  and  therefore  do  not  form 
a part  of  the  general  chain ; but  are  placed  in  front 
of  the  aorta  and  the  crura  of  the  diaphragm,  on 
either  side  of  the  origin  of  the  coeliac  artery: 
they  are  connected  with  the  lower  dorsal  and 
upper  lumbar  ganglia,  and  form  the  centre  of  a 
vast  plexus,  or  rather  of  a number  of  plexuses 
which  accompany  the  abdominal  arteries  to  the 
viscera. 

As  our  present  dissection  does  not  include  that 
part  of  the  sympathetic  situated  below  the  dia- 
phragm, the  more  detailed  description  will  be 
confined  to  the  cervical  and  thoracic  portions : 
we  shall  commence  above,  and  trace  the  nerve  in 
its  descent.  Many  of  the  smaller  filaments  having 
unavoidably  been  injured  or  destroyed  during 
the  dissection  of  the  blood-vessels,  our  examina- 
tion in  the  present  instance  will  be  rendered 
somewhat  imperfect.  In  order  to  follow  the 
sympathetic  minutely  and  perfectly,  it  is  necessary 
to  devote  a subject  to  that  especial  purpose. 
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PART  II. 

Ganglia  situated  about  the  cranium  and  face. 

Although  we  have  previously  described  the  sym- 
pathetic as  forming  a chain  of  ganglia  extending 
along  the  spinal  column,  it  is  now  requisite  to  ob- 
serve that  there  are  several  smaller  ganglia  situated 
about  the  base  of  the  skull ; which,  although  they 
can  hardly  be  said  to  form  a part  of  the  general 
chain  already  alluded  to,  must  still  be  considered 
as  entering  into  the  composition  of  the  sympathetic 
system,  from  the  fact  of  their  being  connected, 
either  directly  or  indirectly,  with  the  first  cervical 
ganglion.  These  little  bodies  or  nervous  enlarge- 
ments are  for  the  most  part  situated  in  the  cavities 
formed  by  the  hones  of  the  head  and  face  ; but  as 
almost  every  day  brings  to  light  new  discoveries, 
or,  at  any  rate,  affords  novel  descriptions  of  this 
most  complicated  system,  it  is  difficult  to  assign 
their  number  and  situation  with  any  degree  of 
accuracy. 

The  most  important  of  these  ganglia,  as  regards 
their  size  and  the  probable  function  which  they 
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exercise,  have  already  been  noticed  in  the  pre- 
ceding pages,  and  may  again  be  enumerated  as — 
the  Ganglion  of  Meckel — the  Lenticular  Gang- 
lion— the  Ganglion  of  Cloquet. 

The  first  of  these  or  Meckel’s  ganglion  is  lodged  Gangiiou  of 

Meckel 

in  the  spheno-maxillary  fossa,  and  has  already 
been  described  in  connexion  with  the  second  di- 
vision of  the  fifth  pair  (p.  62).  Its  communication 
with  the  first  cervical  ganglion  is  established,  within 
the  carotid  canal,  through  the  medium  of  the  ptery- 
goid or  vidian  branch. 

The  lenticular  ganglion  is  situated  in  the  orbit,  Lenticular 

ganglion. 

and  probably  derives  its  connexion  with  the  sym- 
pathetic by  means  of  the  twigs  it  receives  from 
the  sixth  pair  and  the  first  division  of  the  fifth, 
perhaps  through  both  (p.  127). 

The  ganglion  of  Cloquet  is  placed  within  the  Ganglion  of 
foramen  incisivum,  and  forms  a communication 
between  the  splieno-palatine  and  palato-maxillary 
branches  of  Meckel’s  ganglion  (p.63). 

Intermediate  between  these  three  ganglia  and  other  small 
the  first  cervical,  involved  as  it  were  amongst  the  'S' 
filaments  by  which  the  communication  is  effected, 
some  smaller  gangliform  enlargements  may  be 
distinguished,  situated  within  the  cavernous  sinus 
and  carotid  canal.  Monsieur  Ribes  has  also  dis- 
covered an  azygos  ganglion,  placed  upon  the 
transverse  branch  connecting  the  two  anterior 
o 2 
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cerebral  arteries.  To  this  little  body,  the  existence 
of  which  appears  to  be  a matter  of  considerable 
doubt,  he  attaches  some  importance,  as  receiving 
branches  of  the  sympathetic  from  each  cavernous 
sinus,  and  thus  establishing  a junction  between 
the  ganglionic  system  of  either  side  of  the  body. 
A German  anatomist,  Arnold,  has,  within  the 
last  year,  clearly  demonstrated  the  presence  of  a 
ganglion  called  the  Otic,  which  is  placed  immedi- 
ately under  the  base  of  the  skull,  between  the 
foramen  ovale,  and  the  origin  of  the  tensor  palati 
muscle  from  the  Eustachian  tube.  He  considers 
this  to  form  a part  of  the  acoustic  apparatus. 


PART  III. 

The  cervical  ganglia. 

The  cervical  ganglia  are  three  in  number — the 
Superior — the  Middle — the  Inferior.  The  first 
of  these  lies  immediately  below  the  base  of  the 
skull,  the  last  is  situated  at  the  entrance  of  the 
chest,  while  the  middle  is  generally  placed  between 
the  fifth  and  sixth  vertebrae  of  the  neck:  they 
vary  considerably  in  size  and  shape,  as  also  in 
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the  number  of  filaments  which  proceed  from 
them. 

The  superior  cervical  ganglion,  or  Ganglion  superior 

• cervical 

Fusiforme,  is  a long,  cylindrical,  or  rather  spindle-  ganglion, 
shaped  body,  situated  just  below  the  base  of  the 
skull,  lying  on  the  rectus  capitis  anticus  major 
and  corresponding  to  the  three  first  vertebrae  of 
the  neck.  Its  length  and  thickness  are,  however, 
subject  to  frequent  varieties,  the  one  being  always 
in  the  inverse  ratio  of  the  other.  The  ganglion 
is  covered  anteriorly  by  the  internal  carotid  ar- 
tery, and  is  partially  concealed  by  the  nerves 
descending  from  the  lacerated  and  anterior  con- 
dyloid foramina,  with  all  of  which  it  is  intimately 
connected. 

It  is  impossible  to  speak  individually  of  the  its 
different  filaments  which  arise  from  every  part  of 
the  surface  of  this  body,  but  they  may  be  divided 
into — a Superior  Set — an  Internal — an  External 
— an  Anterior — an  Inferior. 

The  superior  branches  are  two  in  number  and  Superior 
generally  of  large  size,  being  in  fact  the  continu-  brancUes‘ 
ation,  or  rather  bifurcation,  of  the  ganglion  itself. 

They  accompany  the  carotid  artery  into  its  canal, 
where  they  divide  to  form  a plexus  around  the 
vessel,  and  communicate  with  the  ganglion  of 
Meckel,  by  joining  with  the  inferior  branch  of  the 
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Internal 

branches. 


pterygoid  nerve.  A portion  of  the  plexus  ascends 
with  the  carotid  into  the  cavernous  sinus,  where 
it  becomes  connected  with  the  first  division  of  the 
fifth  and  the  sixth  pair,  while  filaments  may  still 
be  traced  onwards,  accompanying  the  artery  towards 
the  brain  and  finally  lost  on  the  coats  of  the  cere- 
bral vessels.  By  sawing  out  a triangular  portion 
of  the  base  of  the  skull,  the  carotid  canal  may  he 
laid  open,  so  as  to  present  a view  of  the  artery  and 
the  plexus  surrounding  it.  For  this  purpose,  an 
incision  should  first  be  carried  through  the  anterior 
part  of  the  meatus  auditivus  externus,  forwards 
and  inwards  towards  the  foramen  lacerum  ante- 
rius ; and  a second  to  meet  this,  should  be  made 
in  a direction  outwards  and  backwards  through 
the  ala  major  and  spinous  process  of  the  sphenoid 
bone:  the  portion  of  the  base  included  between 
these  two  cuts  is  then  easily  detached  by  a slight 
blow. 

The  internal  branches  of  the  first  cervical  gan- 
glion may  be  briefly  described,  as  consisting  of  a 
number  of  filaments,  which,  combining  with  the 
divisions  of  the  glosso-pharyngeal  nerve  and  the 
pharyngeal  branch  of  the  par  vagum,  assist  in 
forming  that  plexus,  which  becomes  distributed  to 
the  constrictor  muscles  and  mucous  membrane  of 
the  pharynx : some  of  these  twigs  may  be  traced 
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into  the  larynx,  and  even  as  far  down  as  the 
thyroid  gland. 

The  external  branches  from  the  ganglion  are  External 

* • • branclics 

four  or  five  in  number,  and  divide  to  form  junctions 
with  the  anterior  divisions  of  the  sub-occipital 
and  three  superior  cervical  nerves.  The  most 
distinct  are  those  which  become  united  to  the 
nerve  of  connexion  between  the  sub-occipital  and 
first  cervical.  Some  filaments  prolong  them- 
selves to  be  lost  in  the  cervical  plexus. 

The  anterior  branches  consist — 1st,  Of  those  Anterior 

branches 

which  form  junctions  with  the  cerebral  nerves  de-  three  sets, 
scending  from  the  cranium:  2nd,  Those  which 
constitute  the  carotid  plexus  in  the  neck:  3rd, 
those  which  enter  into  the  formation  of  the  supe- 
rior cardiac  nerve.  The  first  set  come  off  from  Filaments  of 
the  upper  part  of  the  ganglion,  and  immediately  conneX10"- 
become  connected  with  the  glosso-pharyngeal, 
pneumo-gastric,  accessory,  lingual,  and  facial 
nerves.  The  second  set  are  derived  from  the  carotid 
middle  portion  of  the  ganglion,  and,  in  conjunc-  filaraeilt’ 
tion  with  twigs  of  the  glosso-pharyngeal  similarly 
disposed,  descend  on  the  common  carotid  artery, 
under  the  denomination  of  carotid  plexus:  from 
these,  filaments  are  derived  which  ascend  to  sur- 
round the  external  carotid  and  accompany  all  its 
branches.  The  third  set  arise  from  the  lower  part  cardiac 
•of  the  ganglion  and  unite  to  form  the  superior  flIamel'ts‘ 
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cardiac  nerve,  which,  however,  sometimes  comes 
off  as  a single  branch. 

The  inferior  branches  are  generally  represented 
by  a single  cord  of  considerable  size,  which  may 
be  described  as  a continuation  of  the  ganglion 
itself,  and  descends  behind  the  carotid  sheath  to 
terminate  in  the  second  or  middle  cervical  gan- 
glion ; thus  establishing  the  first  part  of  that 
communication  which  obtains  throughout  the 
whole  of  the  sympathetic  system.  It  frequently 
gives  off  the  superior  cardiac  nerve;  and  twigs 
may  often  be  seen  connecting  it  on  the  one  side 
with  the  fourth  and  fifth  cervical,  on  the  other 
with  the  laryngeal  branches  of  the  par  vagum. 
Parallel  to  this  inferior  branch,  and  lying  on  its 
inner  side,  is  the  superior  cardiac  nerve,  which 
may  be  traced  as  it  descends  to  gain  the  upper 
opening  of  the  chest. 

The  middle  or  second  cervical  ganglion  will  be 
found  opposite  to  the  fifth  or  sixth  vertebra  of 
the  neck,  lying  on  the  longus  colli  muscle, 
covered  anteriorly  by  the  carotid  sheath,  and  in 
close  proximity  to  the  inferior  thyroideal  artery, 
where  the  latter  crosses  to  reach  the  thyroid  gland. 
In  shape,  the  ganglion  is  subject  to  many  varieties, 
commonly  assuming  an  irregularly  rounded  form, 
occasionally  made  up  of  two  or  more  bodies 
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placed  in  juxta-position,  and  more  rarely  con- 
sisting merely  of  a plexus  of  intricate  filaments 
interwoven  with  each  other. 

The  branches  of  the  middle  cervical  ganglion  its  brandies, 
may  he  arranged  as — the  Internal — the  Exter- 
nal— the  Anterior — the  Inferior. 

The  internal  branches  consist  of  filaments  internal 
which  principally  entwine  themselves  around  the 
inferior  thyroideal  artery,  and  accompany  it  to 
the  gland,  to  the  trachea  aud  the  oesophagus, 
forming  junctions  with  the  recurrent  laryngeal 
nerve. 

The  external  branches  are  seldom  more  than  two  External 

branches. 

or  three  in  number,  and  communicate  with  the  fifth 
and  sixth  cervical  and  the  phrenic  nerve. 

The  anterior  branches  are  the  largest,  and  con-  Anterior  or 
stitute,  by  their  union,  the  middle  cardiac  nerve  branches, 
or  rather  plexus,  which  descends  towards  the 
chest. 

The  inferior  branches  consist  of  from  three  to  inferior 

branches 

six  slender  filaments,  which  pass  downwards  to 
terminate  in  the  lower  cervical  ganglion,  thus 
forming  a part  of  the  general  sympathetic  chain. 

In  their  descent,  some  pass  before,  and  others 
behind  the  subclavian  artery. 


The  inferior  or  third  cervical  ganglion  is  situ-  inferior 


ated  just  at  the  margin  of  the  thoracic  opening,  ganglion. 
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Its  brandies. 


Superior 

branches. 


Internal 

branches. 


External 

branches. 


in  contact  with  the  head  of  the  first  rib  and  trans- 
verse process  of  the  seventh  cervical  vertebra, 
behind  and  rather  below  the  subclavian  artery. 
Its  shape  varies,  being  sometimes  round  and 
thick,  but  occasionally  flat  and  spreading,  so  as 
to  extend  upwards  as  far  as  the  middle  cervical 
ganglion,  or  downwards  towards  the  first  dorsal. 

The  branches  of  the  lower  cervical  ganglion 
may  be  classed  as — the  Superior — the  Internal — 
the  External — the  Anterior — the  Inferior. 

The  superior  branches  form  a considerable 
plexus,  which  accompanies  the  vertebral  artery 
through  the  transverse  foramina,  where  many  of 
the  filaments  become  expended  by  entering  the 
adjoining  muscles,  or  forming  junctions  with  the 
cervical  nerves,  whilst  others  ascend  with  the 
vessel  into  the  cavity  of  the  cranium. 

The  internal  branches  are  few  and  indistinct, 
apparently  becoming  lost  among  the  cardiac  nerves, 
and  forming  some  junctions  with  the  recurrent 
laryngeal. 

The  external  branches  form  a considerable 
plexus  around  the  subclavian  trunk,  some  fila- 
ments of  which  may  be  traced  as  they  accompany 
the  branches  of  the  vessel,  while  others  are  con- 
tinued along  the  axillary  artery  towards  the  arm. 
Twigs  of  communication  are  likewise  seen  between 
the  ganglion  and  the  lower  cervical  and  first  dorsal 


nerves. 
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The  anterior  branches  constitute  the  inferior  Anterior  or 

cardiac 

cardiac  nerve.  branches. 

The  inferior  branches  rarely  exceed  two  in  inferior 

branches. 

number,  and  form  the  communication  between  the 
inferior  cervical  and  the  first  dorsal  ganglion  : fre- 
quently there  is  only  one  nerve  to  effect  this  union. 


PART  IY. 

The  cardiac  nerves. 

In  order  to  complete  the  cervical  portion  of  the 
sympathetic,  it  will  now  be  necessary  to  retrace 
our  steps  a little  and  follow  the  course  of  the  car- 
diac nerves,  which  have  already  been  mentioned,  as 
severally  formed  by  the  anterior  branches  of  the 
cervical  ganglia. 

The  cardiac  nerves  may  therefore  be  described  Cardiac 
as  three  in  number,  or,  in  most  instances,  as  three  Three  set* 
sets  of  filaments,  distinguished,  according  to  the 
ganglion  from  which  each  proceeds,  by  the  name  of 
— Superior — Middle— and  Inferior.  They  all  de- 
scend to  enter  the  chest,  forming  in  their  course 
innumerable  and  intricate  connexions  with  each 
other,  as  well  as  with  the  cardiac  branches  of  the 
pneumo-gastric  and  recurrent  laryngeal  nerves. 
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Cardiac 

plexus. 


The  plexus  of  filaments  which  is  in  this  manner 
produced  on  either  side  the  neck,  is  situated  for  the 
most  part  behind  the  carotid  sheath,  and,  on 
entering  the  chest,  becomes  separated  by  the 
three  great  trunks  given  off  by  the  arch  of  the 
aorta,  which  vessel  is  in  great  measure  surrounded 
by  their  branches.  Some  few  and  small  fibrillae 
are  then  continued  before  the  arch,  but  by  far  the 
largest  and  most  numerous  pass  posteriorly  to  it, 
and  terminate  in  a dense  and  intricate  interlace- 
ment, which  always  contains  one  or  more  distinct 
ganglia,  and  is  called  the  Cardiac  Plexus. 

The  cardiac  plexus  is  situated  between  the  middle 
portion  of  the  arch  of  the  aorta  and  the  trachea, 
and  forms  the  principal  centre  from  which  the 
heart  is  supplied.  From  it  are  derived  the  coronary 
plexuses,  which  accompany  the  coronary  arteries  to 
supply  the  ventricles ; as  likewise  filaments  which 
are  lost  in  the  parietes  of  the  auricles ; and  others 
which  are  continued  along  the  coats  of  the  pul- 
monary arteries  to  enter  the  lungs  : these  last  re- 
ceive a considerable  addition  from  branches  given 
off  by  the  pneumo-gastric  and  recurrent  laryngeal 
nerves.  Filaments  from  the  four  or  five  superior 
thoracic  ganglia  will  also  be  found  passing  up  the 
sides  of  the  vertebrae,  to  join  the  different  sets  of 
nerves  mentioned  above  ; the  whole  forming  a most 
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complicated  web,  investing  the  base  of  the  heart 
with  its  great  vessels,  and  much  more  easily  con- 
ceived than  either  described  or  dissected. 

It  is  almost  impossible  to  adopt  any  definite  Formation 

• , . it  X n of  the  car 

arrangement,  with  regard  to  the  three  sets  ot  diac  plexus, 
nerves  which  thus  combine  to  form  the  cardiac 
plexus,  as  they  not  only  vary  in  different  subjects, 
but  are  likewise  deficient  in  uniformity  on  the  right 
and  left  sides.  The  following  description  will, 
however,  generally  be  found  to  obtain,  as  far  as 
relates  to  the  course  of  the  more  considerable  fila- 
ments. 

The  superior  or  superficial  cardiac  nerve,  is  de-  superior 

cardiac 

rived,  either  from  the  lower  part  of  the  first  cervi-  nerve, 
cal  ganglion,  or  from  its  inferior  prolongation, 
often  from  both,  and  descends  rather  on  the  inner 
side  behind  the  carotid  sheath.  On  the  right  side,  Right  side, 
its  identity  becomes  lost  by  means  of  the  junctions 
it  forms  with  the  middle  cardiac  nerve,  where,  in- 
deed, it  may  be  said  to  terminate.  On  the  left  side,  Left  side, 
the  superior  cardiac  nerve,  although  it  forms  many 
connexions,  may  yet  generally  be  traced  into  the 
chest,  where  it  passes  before  the  arch  of  the  aorta 
and  round  its  inferior  surface  to  terminate  in  the 
cardiac  plexus.  It  also  affords  filaments  which 
ramify  over  the  arch  and  ascending  portion  of  the 
vessel,  more  especially  between  the  latter  and  the 
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Mill  die  car- 
diac nerves 
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Left  side. 


Inferior  car- 
diac nerves. 

Right  side. 


Left  side. 


pulmonary  artery,  where  they  Communicate  with 
the  lower  cardiac  nerves  of  the  same  and  of  the 
opposite  side ; constituting  an  interlacement  which 
may  be  called  the  Anterior  Cardiac  Plexus. 

The  middle  cardiac  nerves  consist,  on  the  right 
side,  of  large  distinct  branches  which  come  off  from 
the  middle  cervical  ganglion,  and  descending  before 
the  subclavian  artery,  incline  behind  the  innominata 
and  arch  of  the  aorta  to  terminate  in  the  cardiac 
plexus.  On  the  left  side,  the  corresponding  fila- 
ments are  both  fewer  and  smaller,  and  become  asso- 
ciated with  th.e  inferior  cardiac  branches  below 
them. 

The  inferior  cardiac  nerves  derived  from  the 
lower  cervical  ganglion,  are  scanty  on  the  right 
side,  but  may  be  seen  emerging  from  behind  the 
subclavian  artery,  whence  the  greater  number  wind 
round  the  innominata  to  gain  the  anterior  surface  of 
the  arch  and  ascending  aorta,  and  terminate  in  the 
anterior  cardiac  plexus.  On  the  left  side,  they  con- 
sist of  several  considerable  branches,  which  become 
again  augmented  by  receiving  the  middle  cardiac 
filaments  from  above.  Some  of  the  smaller  twigs 
then  pass  before  the  left  subclavian  artery  and  the 
arch,  to  join  the  anterior  cardiac  plexus;  while  the 
greater  number  descend  behind  the  vessels,  and  ter- 
minate in  the  posterior  or  great  cardiac  plexus  be- 
tween the  aorta  and  the  trachea. 
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PART  V. 

The  dorsal,  or  thoracic  ganglia. 

The  dorsal  ganglia  and  their  branches  are  brought  Dorsal  ga»g- 
into  view,  by  stripping  the  pleura  costalis  from  Gelieral  ,ie. 
the  sides  of  the  vertebrae  and  adjacent  portions  8Cript'0"’ 
of  the  ribs.  They  are  eleven  in  number,  and  are 
situated  either  on  or  between  the  heads  of  the  ribs. 

The  first  thoracic  ganglion  is  placed  between  the 
heads  of  the  first  and  second  ribs,  just  below  the 
inferior  cervical,  with  which  it  is  often  continuous : 
the  eleventh,  or  last  thoracic  ganglion,  lies  between 
the  eleventh  and  twelfth  ribs : the  others  are 
situated  indifferently,  either  on  or  between  the 
heads  of  the  ribs.  Their  relative  size  is  also  sub- 
ject to  constant  variations.  The  anterior  surface  of 
each  is  closely  covered  by  the  pleura,  while  pos- 
teriorly, it  is  either  applied  to  the  head  of  the  rib, 
or  corresponds  to  the  intercostal  space. 

Each  dorsal  ganglion  communicates  with  the 
one  above  and  below,  the  first  being  connected  with 
the  last  cervical,  the  eleventh  with  the  first  lumbar. 

Each  ganglion  also  gives  off  a number  of  branches, 
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External  set 
of  branches. 


Internal  set 
of  branches. 


which  may  be  divided  into — an  External,  and  an 
Internal  Set. 

The  external  branches  vary  in  number  from  two 
to  four,  and  pass  to  be  connected  with  the  corre- 
sponding intercostal  nerve,  just  as  the  latter  makes 
its  appearance  between  the  necks  of  the  ribs.  The 
last  thoracic  ganglion  forms  junctions  both  with 
the  eleventh  and  twelfth  intercostal  nerves. 

The  internal  branches,  which  are  much  more 
delicate  and  numerous,  pass  on  to  the  lateral  sur- 
faces of  the  bodies  of  the  vertebrae,  where  they  pre- 
sent the  appearance  of  a plexus ; the  filaments  of 
which,  after  forming  communications  with  each 
other,  are  principally  distributed  to  the  contents  of 
the  posterior  mediastinum,  and  likewise  assist  in 
the  formation  of  the  cardiac  and  bronchial  plexuses. 
Several  more  distinct  filaments  will  also  be  seen 
forming  the  splanchnic  nerves. 


PART  VI. 

The  splanchnic  nerves . 

To  the  branches  already  mentioned,  as  afforded  by 
the  thoracic  ganglia,  must  be  added  the  formation 
of  the  Greater  and  Lesser  Splanchnic  nerves,  which 
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are  derived  from  filaments  given  off  by  the  six  or 
seven  inferior  ganglionic  enlargements. 

The  splanchnicus  major  is  generally  produced 
by  the  union  of  four  branches,  derived  respectively 
from  the  sixth,  seventh,  eighth,  and  ninth  ganglia : 
these  pass  downwards  and  forwards  over  the  lateral 
surfaces  of  the  vertebra,  and,  uniting  successively, 
constitute  the  greater  splanchnic  cord,  which  be- 
comes completed  on  the  eleventh  dorsal  bone,  and 
is  there  situated  just  to  the  outer  side  of  the  azygos 
vein.  It  then  pierces  the  crus  of  the  diaphragm, 
enters  the  abdomen,  and  terminates  in  the  great 
semilunar  ganglion. 

The  splanchnicus  minor  is  generally  formed  by 
the  union  of  two  branches,  derived  severally  from 
the  tenth  and  eleventh  ganglia.  It  is  situated  pos- 
teriorly to  the  greater  nerve,  descends  along  the 
side  of  the  last  dorsal  vertebra,  and  pierces  the 
diaphragm  to  terminate  principally  in  the  renal 
plexus*. 

* As  the  minute  examination  of  the  sympathetic  nerve 
is  seldom  compatible  with  the  ordinary  course  of  dissection 
pursued  by  students,  the  author  has  been  induced  to  give 
a general  sketch,  rather  than  a detailed  account  of  this  in- 
tricate and  widely-spreading  system.  He  has,  therefore, 
confined  the  description  to  the  more  prominent  of  those 
innumerable  filaments,  which  are  so  faithfully  delineated  in 
the  elaborate  engravings  of  Mr.  Swan. 

He  also  entertains  the  hope,  that  his  colleague,  Mr.  Hil- 
ton, will,  at  no  very  distant  period,  undertake  the  task  of 
illustrating,  by  description  and  by  plates,  the  wax  models 
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[Observations.  — We  have  thus  brought  to  a 
termination  the  dissection  of  the  nerves  of  the 
head,  neck,  and  chest,  with  the  exception  of  the 
posterior  spinal  branches,  which  will  be  noticed 
hereafter  Our  examination  of  the  arteries  will 
likewise  be  rendered  complete  in  the  next  section, 
which  contains  the  description  of  the  descending 
thoracic  aorta  and  its  branches.] 

in  the  museum  of  Guy’s  Hospital,  which  have  been  con- 
structed by  Mr.  Towne  from  his  (Mr.  Hilton’s)  own  dis- 
sections, and  under  his  immediate  superintendance  and  in- 
spection. 
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SECTION  XVI. 

DESCRIPTION  OF  THE  DESCENDING  THORACIC 
AORTA,  AND  THE  BRANCHES  WHICH  IT 
GIVES  OFF. 

The  student  may  now  expose  the  whole  course  of 
the  thoracic  aorta,  from  its  origin  at  the  upper  part 
of  the  left  ventricle,  to  its  passage  between  the 
crura  of  the  diaphragm  at  the  bottom  of  the  chest. 
For  this  purpose  he  should  first  remove  the  pericar- 
dium which  envelops  the  great  vessels  at  the  base 
of  the  heart,  and  clear  away  the  cellular  tissue  and 
the  bronchial  glands  situated  about  the  bifurcation 
of  the  trachea.  He  will  thus  bring  into  view  the 
first,  or  ascending  portion  of  the  aorta,  taking  a 
direction  upwards,  forwards,  and  to  the  right,  as 
high  as  the  junction  of  the  upper  and  middle  bones 
of  the  sternum,  where  it  terminates  in,  or  rather 
becomes  continuous  with,  the  arch.  He  will  see 
the  connexion  of  the  ascending  aorta  with  the 
common  pulmonary  artery  which  crosses  before 
it — with  the  right  pulmonary  artery  which  crosses 

p 2 


212 


THE  DESCENDING  THORACIC  AORTA 


behind  it — with  the  bifurcation  of  the  pulmonary 
artery  and  the  ductus  arteriosus  on  the  left  side — 
and  with  the  vena  cava  superior  on  the  right 
side. 

By  partially  separating  the  common  pulmonary 
artery  from  the  aorta,  and  laying  bare  the  origin 
of  the  latter  vessel,  he  will  expose  the  first  pair  of 
branches  given  off  by  it,  or  the  coronary  arteries ; 
which  arise  just  above  the  left  ventricle,  and  pass 
respectively  to  the  right  and  left  sides  of  the 
heart.  Then,  by  raising  the  heart,  and  turning  it 
towards  either  side,  he  will  be  enabled  to  trace 
the  course  of  the  right  and  left  pulmonary  arteries 
with  the  bronchial  tubes  into  the  lungs, — the 
entrance  of  the  two  venae  cavae  into  the  right 
auricle, — and  the  passage  of  the  four  pulmonary 
veins  into  the  left  auricle.  He  will  likewise  ob- 
serve the  relative  position  of  the  pulmonary  artery, 
the  veins,  and  the  bronchial  tube  at  the  root  of  the 
lung. 

Lastly,  by  turning  the  lungs  over  towards  either 
side,  the  descending  thoracic  aorta  may  be  traced 
through  the  posterior  mediastinum,  in  connexion 
with  the  oesophagus,  vena  azygos,  and  thoracic 
duct,  which  are  contained  in  the  same  space  and  lie 
parallel  to  the  artery*. 

* The  relative  position  of  the  great  vessels,  situated 
about  the  base  of  the  heart  and  the  root  of  the  lungs, 
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The  descending  thoracic  aorta  is  continued,  from  Descending 
the  termination  of  the  arch  on  the  left  side  of  the  aorta^ 
third  dorsal  vertebra,  as  far  down  as  the  anterior 
surface  of  the  last  dorsal,  where  it  enters  the  open- 
ing between  the  crura  of  the  diaphragm,  and  passes 
into  the  abdominal  cavity.  In  this  course  the  aorta 
is  closely  applied  to  the  spinal  column,  except 
where  it  becomes  separated  by  the  lower  intercostal 
veins  from  the  left  side,  which  pass  behind  the 
vessel  to  reach  the  vena  azygos-.  In  its  descent,  the 
aorta  has  a slight  bearing  towards  the  right ; being- 
situated  at  its  commencement  on  the  left  side  of 
the  vertebral  column,  while,  at  the  bottom  of  the 
chest  it  will  be  found  to  have  attained  the  median 
line  of  the  spine.  It  forms  a part  of  the  contents 
of  the  posterior  mediastinum,  and  is  covered  ante- 
riorly by  the  oesophagus,  which,  by  a gradual  in- 
clination from  the  right  to  the  left  side  has  a ten- 
dency to  cross  the  vessel.  On  the  right  side,  and 
parallel  to  the  aorta,  but  rather  behind  its  plane, 
are  the  thoracic  duct  and  the  vena  azygos.  Its 
lateral  surfaces  are  loosely  connected  with  the 
pleura  forming  the  sides  of  the  posterior  medi- 
astinum. 

together  with  the  contents  of  the  posterior  mediastinum, 
have  only  been  adverted  to  in  this  place ; as  their  minute 
description  belongs  rather  to  the  dissection  of  the  thoracic 
viscera,  than  to  the  plan  adopted  in  this  work. 
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its  branches.  The  branches  given  off  from  the  descending 

thoracic  aorta,  may  be  divided  into  two  sets — an 
Anterior,  and  a Posterior.  The  former,  small  and 
irregular,  are  distributed  to  the  thoracic  viscera  ; 
the  latter,  larger  and  uniform,  supply  the  parietes 
of  the  chest:  the  one  are  derived  from  the  an- 
terior, the  other  from  the  posterior  surface  of  the 
artery. 

Anterior  set.  The  anterior  set  consists  of  the  Bronchial  and 
(Esophageal  arteries — together  with  some  minute 
branches  distributed  to  the  pleura,  the  pericardium, 
and  the  cellular  membrane  of  the  posterior  medias- 
tinum. 

Bronchial  The  bronchial  arteries  are  commonly  described 

arteries.  . 

as  two  in  number,  a right  and  a left,  although 
it  will  almost  always  be  found  that  the  former  is 
derived  from  one  of  the  intercostal  vessels,  and  not 
from  the  aorta  itself.  Occasionally  we  find  three, 
or  even  four,  bronchial  arteries,  in  which  case  they 
are  proportionably  smaller.  They  arise  about  op- 
posite to  the  fifth  or  sixth  dorsal  vertebra,  and 
almost  immediately  become  attached  to  the  poste- 
rior surface  of  the  bronchus  on  either  side.  After 
supplying  the  lymphatic  glands  in  the  neighbour- 
hood and  the  adjacent  membrane,  they  divide  mi- 
nutely and  accompany  the  ramifications  of  the 
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bronchial  tubes  throughout  the  lungs,  the  paren- 
chymatous structure  of  which  they  apparently 
supply.  The  left  artery  is  frequently  observed  to 
send  a branch  over  to  the  right  lung. 

The  oesophageal  arteries  are  so  exceedingly  irre-  cEsopbageai 

7 ...  , , arteries. 

gular  both  m size  and  situation,  as  to  preclude  any 
definite  arrangement.  They  vary  in  number  from 
one  to  six,  and  are  occasionally  derived  from  the 
bronchial  vessels.  They  ramify  on  the  muscular 
coat  of  the  oesophagus,  and  anastomose  above  with 
branches  of  the  inferior  thyroideal,  below  with  the 
phrenic  and  gastric  arteries. 

The  posterior  set  of  branches  from  the  descend-  posterior 
ing  thoracic  aorta  are  the  Intercostal  Arteries,  costal  arter 
which  arise  in  pairs  and  vary  in  number  from  eight  ter,es' 
to  ten ; this  difference  depending  upon  the  size  of 
the  intercostal  branch  of  the  subclavian,  which 
sometimes  supplies  only  one,  sometimes  three  inter- 
costal spaces.  They  are  given  off  from  the  poste- 
rior surface  of  the  aorta,  on  each  side  of  the  median 
line  of  the  vessel ; and  it  is  not  uncommon  to  find 
one  or  more  pairs  arising  from  a common  trunk. 

The  only  difference  between  those  of  the  right  and 
left  side,  is,  that  the  former  are  rather  longer,  and 
cross  under  the  vena  azygos  and  thoracic  duct,  to 
reach  the  intervals  between  the  ribs. 
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The  superior  arteries  arise  considerably  below 
the  intercostal  space  which  they  are  destined  to 
supply,  and  pass  obliquely  upwards  and  outwards  : 
this  obliquity  decreases  towards  the  lower  part  of 
the  chest,  so  that  the  two  or  three  inferior  inter- 
costals  wall  be  seen  to  pass  off  from  the  aorta  in 
nearly  a transverse  direction.  These  vessels  bear 
so  great  a resemblance  to  each  other,  that  the  dis- 
section of  one  or  two  will  afford  a competent  know- 
ledge of  all,  more  especially  as  they  correspond 
with  the  dorsal  nerves,  both  in  course  and  distri- 
bution. 

Each  intercostal  artery  in  the  first  part  of  its 
course  is  applied  to  the  bodies  of  the  vertebrae,  and 
on  leaving  them,  enters  the  space  between  the  ribs, 
along  the  centre  of  which  it  is  continued  as  far  as 
the  angles  of  those  bones.  Up  to  this  point,  it  is 
merely  covered  by  pleura,  and  crossed  anteriorly 
by  the  sympathetic  nerve  : it  then  passes  between 
the  two  layers  of  intercostal  muscles,  and  becomes 
directed  along  the  inferior  edge  of  the  upper  rib, 
which  is  furnished  with  a groove  for  its  reception : 
the  corresponding  vein  is  situated  above  the  artery, 
the  nerve  below  it-;  although  the  relative  position 
of  the  three  is  subject  to  occasional  variation.  On 
approaching  the  anterior  walls  of  the  chest,  the 
artery  again  inclines  towards  the  centre  of  the 
intercostal  space,  and  terminates  near  the  ex- 
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tremities  of  the  ribs  by  anastomosing  with  the  in- 
ternal mammary  artery.  The  four  lower  intercostal 
arteries  have  a termination  somewhat  different ; 
being  continued  beyond  the  extremities  of  the 
false  ribs  into  the  abdominal  muscles,  amongst 
which  they  ramify  extensively,  and  inosculate  with 
the  other  vessels  supplying  the  same  parts. 

The  intercostal  arteries  afford  a number  of  Branches  or 
small  branches  to  the  parietes  of  the  chest,  taf  arteries" 
While  situated  on  the  bodies  of  the  vertebrae,  they 
send  twigs  to  supply  the  bones  and  the  inter- 
vertebral substance.  Between  the  heads  of  the 
ribs  they  give  off  a,  posterior  branch,  which, 
after  sending  small  vessels  into  the  spinal  canal 
through  the  lateral  foramina,  passes  backwards 
between  the  transverse  processes  of  the  vertebrae, 
and  is  distributed  to  the  muscles  of  the  back.  At 
the  angles  of  the  ribs,  a long  slender  branch  is 
generally  detached,  which  takes  its  course,  parallel 
to  the  main  vessel,  along  the  lower  part  of  the 
intercostal  space.  Besides  these,  numerous  small 
branches  are  found  piercing  the  external  layer 
of  intercostal  muscles,  and  anastomosing  with 
the  thoracic  arteries  given  off  by  the  axillary 
trunk. 
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[Observations. — The  description  of  the  veins, 
which  correspond  to  the  branches  of  the  descend- 
ing thoracic  aorta,  will  be  found  in  the  next 
section.] 
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SECTION  XVII. 

DESCRIPTION  OF  THE  VENA  AZYGOS,  AND  VENA 
AZYGOS  MINOR. 

The  vena  azygos  is  a vessel  of  considerable  size,  The  vena 
situated  in  the  posterior  mediastinum,  where  it.  re- 
ceives the  greater  part  of  the  blood  returned  from 
the  branches  of  the  descending  thoracic  aorta.  It 
does  not  originate  in  the  chest,  but  may  be  said  to 
commence  in  the  abdomen,  being  there  formed  by 
the-  union  of  the  first  and  second  lumbar  veins  of 
the  right  side,  and  branches  of  connexion  from  the 
renal  and  inferior  cava.  It  accompanies  the  thoracic 
duct  through  the  aortic  opening  of  the  diaphragm, 
and  enters  the  posterior  mediastinum,  where  it  is 
situated  on  the  right  side  of  the  bodies  of  the 
vertebrae,  and  consequently  to  the  right  of  the  aorta 
and  thoracic  duct.  In  its  course  upwards  along 
the  spinal  column,  the  vein  usually  receives  the  nine 
inferior  intercostals  from  the  right  side,  and  also 
the  vena  azygos  minor  formed  by  the  junction  of 
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vein. 


the  six  inferior  intercostals  of  the  left  side,  together 
with  some  small  oesophageal  and  mediastinal 
branches.  It  is  continued  as  high  as  the  fourth 
dorsal  vertebra,  where  it  receives  the  right  bron- 
chial vein  from  the  lungs,  and  then,  leaving  the 
spine,  curves  round  the  right  bronchus  and  pul- 
monary artery  to  terminate  in  the  superior  cava, 
just  before  that  vessel  becomes  covered  by  the 
pericardium. 

The  vena  azygos  minor  also  commences  in  the 
abdomen,  where  it  receives  one  or  two  of  the  left 
lumbar  veins,  generally  forming  a communication 
with  the  renal  and  phrenic  of  the  same  side.  It 
then  pierces  the  diaphragm,  and  ascends  in  the 
chest  along  the  left  side  of  the  aorta,  receiving  in 
its  course  the  six  left  inferior  intercostals.  Nearly 
opposite  to  the  seventh  dorsal  vertebra  it  crosses 
the  spine,  in  close  contact  with  the  bone,  and  ter- 
minates in  the  azygos  of  the  right  side.  It  is  not, 
however,  uncommon,  to  find  the  six  lower  inter- 
costals crossing  the  spine  separately,  or  else  joining 
to  form  two  or  three  distinct  vessels,  which  pass  in 
a similar  manner  behind  the  aorta  to  the  right 
side. 

The  blood  from  the  first  and  second  intercostal 
space  on  the  right  side,  is  returned  by  what  is 
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generally  termed  the  superior  intercostal  vein,  Right  si.ie- 
which  accompanies  the  artery  of  the  same  name, 
and  terminates  in  the  subclavian  vein.  This  is 
sometimes  altogether  wanting,  and  more  rarely  ex- 
tends to  the  three  first  spaces. 

The  five  upper  intercostal  veins  of  the  left  side  Left  side, 
are  received  into,  or  rather  form  by  their  union,  the 
left  superior  intercostal  vein,  which,  passing  up- 
wards over  the  heads  of  the  ribs,  terminates  in  the 
subclavian  trunk : it  likewise  receives  the  left 
bronchial  vein  returning  the  blood  from  the  paren- 
chymatous structure  of  the  lung. 

As  respects  the  course  of  the  intercostal  veins,  intercostal 
they  will  be  found  throughout  in  juxta-position 
with  the  arteries,  situated  above  the  latter,  and 
closely  lodged  in  the  groove  at  the  lower  margin  of 
each  rib.  Just  before  their  termination,  they  re- 
ceive the  veins  from  the  spinal  cord,  which  are 
transmitted  along  with  the  nerves  through  the  in- 
tervertebral foramina. 

The  thoracic  duct,  which  has  already  been  more  Thoracic 
than  once  alluded  to,  commences  in  the  abdomen  duU' 
just  behind  the  right  renal  artery,  where  it  is  formed 
by  the  junction  of  the  lymphatics  from  the  lower 
parts  of  the  body,  with  the  lacteals  from  the  intes- 
tinal canal.  It  then  enters  the  chest  with  the 
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aorta  and  vena  azygos,  and  is  continued  between 
those  two  vessels  along  the  posterior  mediastinum, 
as  high  as  the  fifth  or  fourth  dorsal  vertebra.  It 
then  inclines  towards  the  left  side,  crossing  the 
spine  obliquely  behind  the  oesophagus  and  the 
arch  of  the  aorta,  and  ascends  to  gain  the  upper 
opening  of  the  chest  between  the  left  carotid  and 
subclavian  arteries,  but  on  a plane  posterior  to 
them.  On  leaving  the  thorax,  it  continues  to  as- 
cend for  a short  distance,  and  then,  turning  round, 
terminates  in  the  angle  formed  by  the  junction  of 
the  internal  jugular  and  subclavian  veins. 


[Observations. — We  have  now  completed 
the  dissection  of  the  nerves  and  vessels,  supplying 
the  head,  the  neck,  and  the  chest,  with  the  ex- 
ception of  those  branches  which  are  distributed  to 
the  posterior  spinal  regions.  The  description  of 
these  will  form  the  subject  of  the  next  or  conclud- 
ing section.] 


SECTION  XVIII. 


DESCRIPTION  OF  THE  VESSELS  AND  NERVES 
SUPPLYING  THE  POSTERIOR  REGIONS  OF 
THE  HEAD,  NECK,  AND  TRUNK. 

The  dissection  we  are  about  to  commence,  and 
which  will  bring  our  labors  to  a close,  necessarily 
extends  over  a considerable  surface  of  the  body, 
including  the  occiput  above,  and  reaching  as  far 
down  as  the  crista  of  the  ilium.  The  whole  of  this 
space,  on  either  side  the  spinous  processes  of  the 
vertebrae,  is  occupied  by  the  muscles  of  the  back, 
between  whose  layers  we  shall  find  those  vessels 
and  nerves  which  we  have  hitherto  been  unable  to 
trace. 

The  arteries  supplying  the  back  of  the  neck,  are 
the  branches  of  the  Superficial  and  Deep  Cervical, 
of  the  Vertebral  and  Occipital.  On  the  dorsal 
region  will  be  found  the  Posterior  Branches  of 
the  Intercostals — and  in  the  loins,  the  Posterior 
Branches  of  the  Lumbar  Arteries. 

The  nerves  supplying  the  cervical,  dorsal,  and 
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nerves  of  (lie 
back. 


lumbar  regions,  are  all  included  in  the  posterior 
branches  of  the  spinal  nerves. 

We  shall  divide  this  section  into  two  parts — the 
first  including  the  vessels  and  nerves  brought  into 
view  during  the  dissection  and  removal  of  the  two 
first  layers  of  muscles,  or  those  belonging  to  the 
upper  extremity — the  second  describing  the  vessels 
and  nerves  which  are  situated  amongst  the  more 
deeply-seated  or  proper  spinal  muscles. 


PART  I. 

The  vessels  and  nerves  brought  into  view,  during 
the  dissection  and  removal  of  the  two  first  layers 
of  muscles. 

In  dissecting  away  the  skin  from  the  back,  so  as 
to  expose  the  first  layer  of  muscles,  we  necessarily 
divide  the  terminating  or  cutaneous  twigs  of  the 
posterior  branches  of  the  cervical,  dorsal,  and  lumbar 
nei*ves  (pp.  142  & 186).  These  maybe  seen  piercing 
the  trapezius  and  latissimus  dorsi,  taking  a general 
direction  downwards,  and  distributed  to  the  superja- 
cent integuments.  They  are  exceedingly  small  in 
the  lower  cervical  and  upper  dorsal  regions,  but  in- 
crease in  size  as  we  descend  towards  the  loins. 
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The  only  one  of  this  set  of  nerves  deserving  par-  occipital 

ticular  notice,  is  the  great  occipital  or  posterior  ""'e' 

branch  of  the  first  cervical  (p.  144).  It  will  be 

seen  piercing  the  thin  origin  of  the  trapezius  muscle 

near  the  tuberosity  of  the  occipital  bone,  whence  it 

ascends  over  the  scalp  supplying  the  skin  and  oc- 

cipito-frontalis.  A little  to  its  outer  side  is  the  Occipital 

. artery. 

occipital  artery,  emerging  from  under  the  posterior 
edge  of  the  splenius,  and  ramifying  with  the  nerve 
over  the  back  of  the  head,  where  it  forms  junctions 
with  its  fellow,  with  the  temporal  and  posterior 
aural  vessels. 


The  trapezius  should  now  be  cut  through  in  a 
line  parallel  to  the  spine,  and  about  midway  be- 
tween its  origin  and  insertion;  after  which  the 
portions  of  the  muscle  may  be  reflected ; and  in  so 
doing,  we  shall  again  divide  the  branches  of  nerves 
already  mentioned  which  pierce  its  substance  to 
reach  the  skin.  The  termination  of  the  accessory  Accessory 
nerve  (p.  109)  will  also  be  brought  more  completely  e 
into  view,  as  it  ramifies  on  the  under  surface  of  the 
trapezius  to  supply  its  structure;  and  the  final 
branches  of  the  superficial  cervical  artery  (p.  173),  superficial 
will  likewise  become  exposed.  artery?' 

The  muscles  now  laid  bare  consist  of  the  levator 
scapula;,  the  rhomboidei,  paid  of  the  splenius,  and 
a small  portion  of  the  complexus.  Piercing  the 
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latter  just  below  its  insertion  and  close  to  the 
median  line  of  the  neck,  is  the  occipital  nerve  as  it 
rises  towards  the  back  of  the  head. 

Lower  down,  the  posterior  scapular  branch  of 
the  transverse  cervical  artery  may  be  seen  (p.  173), 
crossing  beneath  the  levator  scapulae  muscle  to 
reach  the  superior  angle  of  the  bone,  and  then  de- 
scending along  its  base  beneath  the  rhomboideus 
minor  and  major:  by  dividing  those  three  muscles 
and  turning  them  aside,  the  vessel  may  be  traced 
throughout  the  whole  of  its  course. 

(The  upper  extremity  may  now  be  removed  from 
the  trunk.) 


PART  II. 

The  vessels  and  nerves  which  are  deeply  seated 
among  the  muscles  of  the  bach. 

The  serratus  posticus  superior,  and  the  splenius 
muscles  should  now  be  divided  and  turned  back, 
by  which  the  fifth  layer,  or  the  complexus,  trachelo- 
mastoideus,  transversalis  colli,  and  cervicalis  as- 
cendens  will  become  exposed. 

Larger  filaments  from  the  posterior  divisions  of 
the  cervical  nerves,  and  some  of  the  branches  of 
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the  deep  cervical  artery  (p.  178),  are  now  brought 
into  view  as  they  ramify  between  the  muscles. 

By  reflecting  the  splenius  capitis  upwards  as  far  occipital 
as  its  insertion  into  the  temporal  and  occipital  bones,  tery 
we  shall  display  the  whole  of  the  middle  or  deeply- 
seated  portion  of  the  occipital  artery,  from  the 
point  where  it  becomes  concealed  by  the  sterno- 
mastoid  muscle  (p.39),  to  where  it  emerges  from 
under  the  posterior  edge  of  the  splenius:  in  this 
course  it  passes  sometimes  over,  sometimes  beneath 
the  trachelo-mastoideus,  lying  at  first  in  a groove 
of  the  temporal  bone,  but  afterwards  on  the  in- 
sertion of  the  complexus,  and  covered  by  the  sterno- 
mastoid  and  splenius  muscles.  In  this  situation, 
the  occipital  artery  forms  anastomoses  with  the  ver- 
tebral, and  sends  off  two  or  three  muscular  branches 
which  descend  between  the  extensors  of  the  head, 
and  communicate  with  the  ascending,  superficial, 
and  deep  cervical  branches  of  the  subclavian : one 
larger  than  the  rest  is  generally  seen  passing  down 
between  the  complexus  and  trachelo-mastoideus 
muscles. 

The  complexus  muscle  may  now  be  divided 
transversely  at  a short  distance  below  its  insertion, 
and  the  two  portions  reflected  respectively,  upwards 
towards  the  occipital  bone,  and  outwards  towards 
the  transverse  processes  of  the  vertebrae:  thus 
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bringing  into  view  the  sixth  layer  of  muscles,  con- 
sisting of  the  recti  and  obliqui  capitis,  with  the 
semi-spinalis  colli  et  dorsi. 

By  separating  the  complexus  from  the  semi- 
spinalis  muscle,  and  dissecting  down  to  the  bones, 
the  posterior  divisions  of  the  cervical  nerves  (p.  142) 
will  now  be  seen,  as  they  emerge  from  between  the 
transverse  processes  of  the  vertebrae,  and  divide  to 
supply  the  muscles  and  integuments,  as  has  been 
already  described.  They  diminish  in  size  from  the 
first  downwards ; but  the  posterior  division  of  the 
first  cervical  (p.  144)  is  so  much  larger  than  any 
of  the  others,  that  it  is  at  once  distinguished.  It 
may  now  be  observed  coming  from  between  the 
atlas  and  dentata,  and  passing  upwards  and  back- 
wards, until  it  pierces  the  complexus,  and  assumes 
the  name  of  the  Great  Occipital  Nerve.  In  the  part 
of  its  course  which  we  have  just  exposed,  it  lies  on 
the  obliquus  inferior  and  rectus  capitis  major  mus- 
cles, and  is  covered  by  the  complexus,  to  which  it 
sends  some  large  branches. 

To  complete  our  dissection  of  this-  region,  the 
small  triangular  space  formed  by  the  two  obliqui 
and  the  rectus  major  muscles  should  now  be  ex- 
amined, in  order  to  display  the  vertebral  artery  and 
the  posterior  division  of  the  sub-occipital  nerve, 
which  are  both  deeply  seated  in  the  above  triangle. 
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The  vertebral  artery  (p.  170)  will  be  observed  as  vertebral 
it  passes  through  the  transverse  process  of  the  atlas,  arteiy' 
above  which  it  immediately  assumes  a horizontal 
course  backwards,  until  it  pierces  the  posterior  oc- 
cipito-atlantoid  ligament,  and  enters  the  foramen 
magnum  just  behind  the  condyle:  it  is  lying  in  a 
groove  of  the  atlas,  and  covers  the  articulation  be- 
tween that  and  the  occipital  bone. 

Crossing  over  the  vertebral  artery,  and  in  close  posterior 
contact  with  its  coats,  is  the  posterior  division  of  the's'aiocci- 
the  sub-occipital  nerve  (p.  141),  making  its  appear-  pital  nerve' 
ance  from  between  the  atlas  and  occipital  bone,  and- 
distributed  to  the  recti  and  obliqui  muscles. 

To  conclude  our  examination  of  the  spinal  region,  posterior 
we  should  now  proceed  to  separate  the  deeply-  thedorsai^ 
seated  muscles  of  the  back  from  each  other;  for  nervesmbi>r 
the  purpose  of  displaying  the  posterior  divisions  of 
the  dorsal  and  lumbar  nerves  (p.  186),  as  they 
emerge  from  between  the  transverse  processes  of 
the  vertebrae,  and  ramify  amongst  the  longissimus 
dorsi,  sacro-lumbalis,  semi-spinalis,  and  multifidus 
spinse  muscles,  all  of  which  they  supply  before 
terminating  in  the  integuments. 

The  posterior  branches  of  the  intercostal  and  posterior 
lumbar  arteries  (p.  217)  will  also  be  observed,  ^““intercom- 
taking  a similar  course  and  distributed  in  a similar  ^ ‘arteries! 
manner. 
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IN  WHICH  IS  DESCRIBED  THE  BEST  METHOD  OF 
TRACING  THOSE  NERVES  AND  VESSELS,  THE 
DISSECTION  OF  WHICH  WAS  NOT  COMPLETED 
IN  THE  PREVIOUS  PART  OF  THE  WORK. 

The  industrious  student,  who  will  doubtless  be 
anxious  to  render  his  dissection  as  complete  as  pos- 
sible before  he  abandons  his  subject,  may  recur  with 
advantage  to  those  few  branches  of  arteries  and 
nerves  which  were  left  unfinished,  and  which  may 
now  be  followed  to  their  ultimate  distribution. 

With  the  view,  therefore,  of  facilitating  his 
labors,  we  shall  here  offer  a few  directions,  which 
may  assist  him: — 1st,  in  exposing  the  ultimate  dis- 
tribution of  the  Laryngeal  Nerves;  2nd,  in  tracing 
the  terminating  branches  of  the  Internal  Maxillary 
Artery,  together  with  the  Second  Division  of  the 
Fifth  Pair  of  Nerves  and  the  branches  from 
Meckel’s  Ganglion  as  they  pass  through  the  dif- 
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ferent  canals  and  foramina  which  communicate  with 
the  spheno-maxillary  fossa;  3rd,  in  examining  the 
vessels  and  nerves  which  ramify  within  the  Nasal 
Cavity;  4th,  in  laying  open  the  vertebral  canal  to 
obtain  a view  of  the  Spinal  Cord  and  the  origin  of 
the  nerves. 

For  the  description  of  these  different  structures 
the  student  is  referred  to  the  body  of  the  work, 
where  each  will  be  found  in  its  proper  place  ; as  it 
was  not  considered  necessary  to  enter  again  into  the 
detail  of  their  course  and  distribution. 


PART  L 

The  dissection  of  the  laryngeal  nerves. 

The  superior,  and  inferior  or  recurrent  laryngeal 
branch  of  the  par  vagum,  have  already  been 
traced  to  where  they  enter  the  upper  and  lower 
part  of  the  larynx: — the  former  by  piercing  the 
thyro-hyoideal  ligament, — the  latter  by  passing  be- 
tween the  pharynx  and  oesophagus.  In  order  to 
pursue  them  further,  a posterior  view  of  the  larynx 
must  be  obtained. 

For  this  purpose,  the  trachea  and  the  oesophagus 
should  be  divided  about  midway  between  the  cricoid 
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cartilage  and  the  sternum ; the  larynx  and  pharynx 
are  then  to  be  raised  from  the  spine,  by  dividing 
the  cellular  tissue  connecting  the  latter  with  the 
bodies  of  the  vertebrae,  as  high  up  as  the  base  of 
the  skull.  The  articulations  between  the  spinal 
column  and  the  occipital  bone,  together  with  the 
muscular  connexions,  should  then  be  cut  through, 
by  which  means  the  entire  head,  with  the  larynx 
and  pharynx  appended  to  it,  wil!  become  detached 
from  the  rest  of  the  body.  The  p.iiarynx  may  now 
be  laid  open,  by  slitting  up  the  constrictors  along 
the  posterior  median  line;  and  thus  a complete 
view  will  be  obtained,  not  only  of  the  size,  shape, 
and  extent  of  the  cavity,  but  also  of  the  posterior 
nares,  the  Eustachian  tubes,  the  velum  palati,  the 
fauces,  the  tonsil  glands,  the  epiglottis,  and  the 
posterior  parietes  of  the  larynx. 

Lastly,  by  removing  the  mucous  membrane 
which  separates  the  pharynx  from  the  posterior 
walls  of  the  larynx,  the  laryngeal  nerves  will  be 
brought  into  view,  situated  as  has  already  been 
described  (pp.  79  & 163). 
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PART  II. 

Dissection  of  the  terminating  branches  of  the  in- 
ternal maxillary  artery, — the  second  division 
of  the  fifth  pair  of  nerves,  and  the  branches 
from  Mechel's  ganglion,  as  they  pass  through 
the  different  canals  and  foramina  which  commu- 
nicate with  the  spheno-maxillary  fossa. 

The  description  of  the  spheno-maxillary  fossa,  and 
its  connexion  with  the  adjacent  cavities  of  the 
cranium,  the  orbit,  the  nose,  and  the  mouth,  will 
be  found  in  the  third  section  of  this  work  (p.57). 
The  student  may  now  proceed, — first,  to  enlarge  the 
entrance  of  the  fossa,  by  which  a clearer  view  of 
its  contents  will  be  obtained;  and  then,  by  a little 
dextrous  management  of  the  chisel,  to  follow  the 
arteries  and  nerves  through  thebones  to  their  various 
places  of  destination.  The  previous  examination 
of  the  carotid  canal  (p.  198),  when  a portion  of  the 
base  of  the  skull  was  removed,  in  order  to  display 
the  passage  of  the  vessel  into  the  cranium  and  the 
nerves  surrounding  it,  will  be  found  to  have  greatly 
facilitated  the  present  dissection. 
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The  whole  of  the  outer  wall  of  the  orbit  may 
now  be  sawn  off,  by  continuing  the  spheno-maxil- 
lary  fissure  through  the  junction  of  thenialarwith  the 
maxillary  bone  ; and  as  much  of  the  pterygoid  pro- 
cess and  ala  major  of  the  sphenoid  bone  should  be 
removed,  as  will  lay  open  the  foramen  rotundum, 
and  expose  the  entrance  to  the  pterygoid  canal. 
A distinct  view  may  thus  he  obtained  of  the  con- 
tents of  the  fossa,  which  will  enable  us  to  separate 
the  vessels  from  the  nerves. 

The  second  division  of  the  fifth  may  first  be 
traced  as  it  leaves  the  cranium  through  the  round 
opening  (p.60),  and,  after  crossing  the  upper  part 
of  the  fossa  (where  it  gives  off  the  dental  nerve 
and  branches  to  Meckel’s  ganglion),  is  continued 
into  the  infra-orbitar  canal.  By  cutting  through 
the  floor  of  the  orbit,  the  contents  of  which  should 
be  previously  removed,  the  infra-orbitar  nerve  may- 
be followed  through  the  canal,  and  the  filaments 
observed  which  it  detaches  in  that  situation. 

The  student  should  next  examine  the  ganglion  of 
Meckel  (p.  62),  and,  when  he  has  separated  it  from 
the  vessels  and  the  dense  cellular  membrane  which 
surrounds  it,  the  three  branches  may  be  traced  re- 
spectively,— through  the  pterygoid  canal, — through 
the  palato-maxillary  canal,  — and  through  the 
spheno-palatine  foramen. 

The  pterygoid  branch  will  be  laid  bare  by 
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removing  the  outer  part  of  the  root  of  the  pterygoid 
process,  and  following  the  nerve  till  it  issues  from 
the  canal  at  the  under  part  of  the  foramen  lacerum 
basis  cranii  anterius,  where  it  divides  into  the  su- 
perior and  inferior  filaments.  The  palato-maxillary 
branch  may  be  exposed  by  cutting  away  the  junction 
of  the  palate,  maxillary,  and  sphenoid  bones,  and 
so  laying  open  the  canal  down  to  the  roof  of  the 
mouth.  In  order  to  bring  the  third  branch  or 
spheno-palatine  nerve  into  view,  it  will  be  necessary 
to  make  a section  through  the  cavity  of  the  nose. 

The  terminating  branches  of  the  internal  maxil- 
lary artery,  which  correspond  to  the  nerves  we  have 
just  followed,  will,  of  course,  be  traced  at  the  same 
time  (p.58). 


PART  III. 

Dissection  of  the  vessels  and  nerves  situated  within 
the  cavity  of  the  nose. 

A perpendicular  section  is  now  to  be  carried 
through  the  bones  of  the  cranium  and  face,  either  on 
the  right  or  left  of  the  median  line,  so  as  to  pass 
through  that  side  of  the  nose  on  which  the  student  is 
conducting  the  dissection.  Then,  if  the  saw  has  been 
carefully  applied,  the  one  section  of  the  head  will 
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present  a view  of  the  lateral  walls  of  the  nose,  the 
projection  of  the  turbinated  bones,  and  the  openings 
of  the  sinuses : — the  other  will  merely  display  the 
corresponding  surface  of  the  septum  nans. 

The  spheno-palatine  artery  and  nerve  (p.  59  & 
62),  may  now  be  traced  from  their  entrance  into 
the  nose  at  the  foramen  of  the  same  name,  to  their 
distribution  on  the  pituitary  membrane.  Tire  prin- 
cipal branch  of  each  crosses  the  roof  of  the  cavity, 
to  descend  along  the  septum  towards  the  foramen 
incisivum,  and  has  therefore  been  unavoidably 
divided  in  making  the  section. 

The  filaments  of  the  olfactory  nerve  will  also  be 
found  descending  through  the  cribriform  plate  of 
the  ethmoid  bone  (p.  102) — and  perhaps,  in  addi- 
tion to  these,  the  student  may  be  fortunate  enough 
to  discover  and  trace  the  internal  nasal  branch, 
from  the  first  division  of  the  fifth  pair  (p.  123). 


PART  IV, 

The  examination  of  the  spinal  cord  with  its  mem- 
branes, and  the  origins  of  the  spinal  and  the 
accessory  nerves. 

In  order  that  the  student  may  derive  every  possible 
advantage  from  the  remains  of  his  subject,  he 


240 


APPENDIX. 

♦ 

should  now  proceed  to  open  the  spinal  canal, 
and  make  himself  acquainted  with  its  contents. 

For  this  purpose,  the  arches  of  the  cervical  ver- 
tebrae are  to  be  removed,  by  sawing  through  them 
on  each  side,  close  to  the  roots  of  the  transverse 
processes.  The  dura-matral  sheath  will  thus  be- 
come exposed,  and  it  will  be  observed,  not  only 
covering  the  spinal  cord,  but  sending  off  processes 
on  either  side,  to  accompany  and  invest  the  nerves 
as  they  pass  through  the  intervertebral  foramina, 
until  it  is  insensibly  lost  on  their  neurilema. 

The  posterior  portions  of  the  transverse  pro- 
cesses should  then  be  removed,  so  as  to  lay  open 
the  intervertebral  foramina  situated  between  them, 
as  well  as  the  hole  by  which  each  is  pierced. 
The  course  of  the  nerves  may  thus  be  traced, 
until  they  leave  the  vertebral  column,  and  divide 
into  their  anterior  and  posterior  branches  (p.  140). 
The  passage  of  the  vertebral  artery,  as  it  ascends 
through  the  transverse  foramina,  will  also  be  com- 
pletely exposed,  as  well  as  the  small  branches 
which  it  gives  off  between  the  bones  to  supply  the 
medulla  spinalis  (p.  171). 

Lastly,  the  dura  mater  is  to  be  split  up,  and 
dissected  away  from  its  attachment  to  the  nerves. 
The  spinal  cord  will  thus  be  brought  completely 
into  view,  with  the  ligamentum  denticulatum,  and 
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the  origins  of  the  nerves  (p.  140).  The  posterior 
or  sentient  root  of  each  nerve  will  be  seen  arising 
by  several  filaments,  which  come  out  distinctly,  or, 
as  Sir  Charles  Bell  expresses  it,  abruptly,  from 
the  posterior  column,  and  which  converge  as  they 
enter  the  intervertebral  foramen,  where  they  be- 
come united  in  a gangliform  enlargement : from 
this  ganglion  the  fasciculi  are  again  continued  in  a 
more  compact  and  rounded  form,  and  immediately 
join  with  the  anterior  root,  in  such  a manner,  that 
the  union  of  the  two,  as  far  as  regards  the  inter- 
mixture of  their  fibres,  is  rendered  complete,  before 
the  nerve  emerges  from  the  side  of  the  spine. 
The  anterior  or  motor  root  will  be  found  to  arise 
by  a greater  number  of  fibrillac,  and  to  occupy  a 
larger  extent  of  surface  along  the  anterior 
column. 

The  accessory  nerve  may  be  observed  deriving 
its  origin  from  the  lateral  portion  of  the  spinal 
cord,  between  the  anterior  and  posterior  roots  of 
the  spinal  nerves,  and  increasing  in  size,  by  the 
addition  of  successive  filaments,  as  it  ascends 
towards  the  foramen  magnum  (p.  109). 

On  removing  the  medulla  and  its  sheath  from 
the  canal,  the  sinus  venosus  may  be  seen  situated 
between  the  dura  mater  and  the  bones.  It  con- 
sists of  one  or  more  considerable  vessels,  which 
extend  on  each  side  along  the  whole  length  of  the 
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spinal  canal.  They  receive  the  blood  from  the 
medulla,  and  transmit  it  by  small  lateral  veins 
which  accompany  the  nerves,  and  terminate  in 
the  vertebral,  intercostal,  and  lumbar  veins : a 
communication  also  generally  exists  between  the 
sinus  venosus  and  the  lateral  sinuses  of  the 
brain. 


TIIE  END. 
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